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Soil Tracking Data

DD DR D[ DD D] D[R D DD DD D DB DD D] B DD D] B D

() a .
IR cl= _|z| 2 2 2
- Qidi O -]
ol 2| 8| & & 28 |,El2|8 2 I
I gl 8 8 alelel 82 SR | b} @!® |3
x s & < 8 3 « 2222|2122 _ izl 12 8a ST el 3
= £ & g o © SioiBi 88z @|B|A|QT|=(T|Z|T
= & ] S| @ e e 8 2 8 8|33 <a|0|o|gDjolE|R|RIE|R
North Landfill East Area —
S |E-H-W1 6/20/94 0]  0]94-1672 |F X X
S E-H-W2 6/20/94 0 0/94-1672 [F X X
S E-H-W3 6/20/94 ] 0|94-1672 |F X X
S E-H-W4A 6/20/94 0 0|94-1672 |F X
S E-H-W5 6/20/84 0 0194-1672 |F X X
S__IS-HN3A  [6/20/94 0 0[94-1672|F X
North Landfill West Area i
S |JEHWIi-C 7/20/94 0 0{94-2017/F [ X | X X X X
S EHW1-C 7/20/94| 8/1/94 0 0(94-2017 |F X
S |EHMW1-S 7/20/94] 8/1/94 0 0|94-2017 |F X
S EHW1-2 7/20/94| 8/1/94 2 2|94-2017 |F X
S EHW1-5 7/20/94} 8/1/94 5 5942017 |F X
1S |EHW2-C 7/20/94 [+ 094-2017IF | X | X X X X
S EHW2-C 7/20/94] 8/1/94 0 0[94-2017 |F X
S |EHMW2-S 7/20/04! 8/1/34 0 0{94-2017 |F X
EHW2-2 7/20/94| 8/1/94 2 2|94-2017 |F X
EHW2-5.5 7/20/94| 8/1/94! 5.5| 5.5{94-2017 |F X
EHW3-C 7/18/94 0 0194-2007 |F X1 X X X X
SHN1-C 7/20/94 0 0/94-2017|F | X| X X X X
SHN2-C 7/20/94 0 0942017 |F X X X X X
SHN3-C 7/20/94 0 0{84-20171F | X| X X X X
SHN4-C 7/18/94 0 0|94-2007 |F X | X X X X
Sguth Potliner BN
SP1-C 7/20/94| 8/1/94 0 0{94-2017 |F X
SP1-C 7/20/94 0 0{94-2017|F | X[ X X X
SP2-C 7/20/94] 8/1/94 0 0{94-2032 IF X
SP2-C 7/20/94 0 0{94-2032|F | X X X X X
8SP2-25 7/20/94] 8/1/94] 25! 25|94-2032\F X
S§P2-5.0 . 7/20/94] 8/1/94] 5 5/94-2032 [F X
SP3-C 7/21/94 0 0[94-2032 |F X| X X X X
SP3-CD 7/21/94 Y 0194-2032 |F X1 X X X X
SP4-C | 7/21/94 0 0194-2032 |F X[ X X X X
SP4-C 7/21/94| 8/1/94 0 0194-2032 |F X
SP4-3.0 7/21/94| 8&/1/94 3 3i84-2082 |F X
SP5-C 7/21/94 0 0/94-2032|[F | X | X X X X
SP5-3.0 7/21/94] 8/1/94 3 3{94-2032 |F X
SP6-C . 7/21/94 0 0/94-2032 |F X| X X X X
SP6-CD 7/21/94 0 0(94-2032 |F X| X X X X
SPs-CD 7/21/94] 8/1/94 0 0[94-2032 |F X
SP6-3.0 7/21/94| 8/1/94 3 3|94-2032 |F X
SP7-C 7/21/94 0 0i194-2032 iF XiX X X X
SP7-2.5 7/21/94] 8/1/34| 2.5| 2.5194-2032|F X
SP8-C 7/21/94 0 0i{94-2032 |F X| X X X X
SP8-2.5 7/21/94] B/1/84; 25| 2.5|94-2032 |F X
SP9-C 7/21/94 0 0{94-2032 |F X| X X X X
SPg-2.5 7/21/94! 8/1/94] 25! 2.5/94-2032|F X X
SP8-5.0 7/21/94| 8/1/94 5 5184-2032 |F X X
SP10-C 7/21/94 0 0/84-2032 |F XX X X X
SP10-C 7/21/94] 8/1/84 0 084-2032 |F X X
SP10-4.0 7/21/94| 8/1/94 4 4|94-2032 |F X X
SP11-C 7/21/94 0 0/94-2032|F | X | X X X X
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Soll Tracking Data

Y
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-

B 3 g .
2 2 - ~l B 2 = =
g 3 28 | |E|3 3 : -3 |2
e 5§ T £ £ 2508283 |, g =3 |§
x g 5 = 8 8| . 828522 |2 |eF.l. | B2
: El 3 B 2 B %% &2 58833 % :|85 388 EEEEER
Additional South Potliner ] - .
S |B22 0/13/94] 9/15/94] 2|  2/94-2643 |F X | X
s [B24 ~ 1o/i3/e4] 9/15/04] 4| 4|84-2843|F XIXIXIX
S |B2-6 -19/13/94 6]  6/94-2643|F X X
S  |B2-6 9/13/94]9/15/04] 6]  6/94-2643|F X[ X
S |B2-C 9/13/94 0/ 0/94-2643[F [ X[ X X X X
S |B2-C’ 9/13/94) 9/15/34] 0| 0]94-2643|F X
Is IcisC 9/13/94 ol o0Jsa2643F [ X[ X X X X
S [C1.5C 9/13/04[ 6/15/4] 0] 0/94.2643|F X I
S |Ci-5.6 9/13/84 6 6/94-2843[F X X
S |Ci1-5.6 9/13/94| 9/15/94] 6/ 6/94-2643|F X
S D46 9/13/94 6] 6/94-2643|F X X L
Is Ip4s 9/12/04] 9/15/04] 6/ ©/94-2643|F X 1
S [D48 9/13/34 8  8/94-2643|F X '
S [D4-8 9/13/94 8] 8/94-2643|F X
S |D4-8 9/13/04/ 9/15/84] 8] 8/94-2643]F X X
Is |paC 9/13/94 0|  0j94-2643[F [ X| X X X X
is |pacC 9/13/94/9/15/94] 0] 0|94-2643|F X
Is [E2C 9/13/04 ol ols42e43|F [ XX X X X
Is  IE2-C 0/13/941 9/15/04] 0]  0/94-2643]F X
Is |B5-C 9/13/94 ol 0/942843/F [ X[ X X X X
I8 1E5-C 9/13/94/9/15/04] 0/ 0/94-2643|F X
East Potliner o )
S |EPYS 7122/94{ 9/27/94] 0/  0/94-2047 |F X
S |EP2-S 7/22/94{9/27/94] 0] 0[94-2047|F X
Is  |EP3S 7/22/04/ 9/27/94] 0]  0|94-2047F X
Is  |EP48 7/22/94/9/27/94] 0] 0{94-2047 |F X
S |EP5-§ 7/22/04] 9/27/94 0| 0|94-2047 |F X
S |EP&S 71221941 9727/84] 0| 0l94-20471F X
S |EP7-8 7/22/04] 9/27/34] 0|  0|94-2047(F X
S |EP8-8 7/22/94] 9/27/04]  0[  0[94-2047 |[F X
s |[EP1-C 7/22/94 0l 0/942047/F | X | X X
S |EP2C 7/22/94 0]  0/94-2047]F | X | X X
Is |EP2-CD 7122194 .0 olga2047lF XX X
S |EP3-C 7/22/94 ol  olsga2047|F [ XX X
S  |[EP4-C 7/22/94 0] 0/94-2047]F [ X X X
Is EP5-C 7/22/194 D  0j942047]F [ X[ X X
15 |[EP6-C 7/22/94 o] olga2047lF X[ X X
Is  EP7-C 7/22/94 0 0/942047(F [ XX X
[s__Ers-C 7/22/94 0| 0/94-2047]F [X| X X
0golite Ponds ) _
S |CP1-C 7/25/94 . 0] 0]94-2060IF | X X X
S [CP1-5.0 7/25/94] ©/9/04] 5] 5/94-2060)F X
Is IcPiC 7/25/94) 9/9/94] 0/ 0|94-2060|F X
Is lcpP2-C 7/25/94 - 0l 0lo4-2080lF | X X X
Is [cP2-C 7/25/04] 9/9/94] o]  0/94-2080[F X
Js |cP2-105 7/25/94 10.5] 10.5/94-2060[F | X X X
Is |cPs-s 7/25/04] &/3/94] 0]  0j94-2080|F X[ X X X
I |CP3S 7/25/04] 9/9/94] 0]  0]94-2060F X
Is  icPa-1.2 7/25/04] 8/3894] 1.2] 1.2|94-2060(F | X X X
Is |[CP31.2 7/25/94] 9/9/94] 1.2] 1.2(94-2060(F X X
S |CPa-S 7/25/94] B/3/34] 0] 0{94-2080F | X X X
S |CP4-S 7/25/94] 9/9/94] 0] 0/94-2060[F X
S |CP4-25 7/25/94) B/3/04] 2.5/ 2.5|94-2060/F | X X X
is [cP4-25 7/25/94] 9/9/04] 2.5] 2.5{94-2060|F X X '
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Soil Tracking Data

s o < ~ B 5 e
5 & | =8| |E 33 3 -5 |2
8 § B £ % 2% o 82185 g < B |
” 2 3 < 8§ 8 ¢ 8|S 2alalel (2 |03 S
= & P I B * | C 2 5 6 T € ®l | = Al w93
& El S| B 2 2 =8| 9 &l3|5 88 3% 888 d8|EEEEE
| = B o < mi W Sggﬁzi_ﬁ_jnbn.n.n.by-&!-t—r-i-
S {CP5-C 7/28/94 0 0/94-2101|F | X | X X X
S ICP5-C 7/28/94| 9/9/94 0 0/94-2101 |F X
S |CP5-3.0 7/28/94| 9/9/94 3 3{94-2101 |F X
S |CP6-C 7/28/94 0 0/94-2101|F [ X | X X X
1S |CP6-C 7/28/94| 9/9/94 Y 0194-2101|F X
S___|CP6-3.0 7/28/94| 9/9/94 3 3/94-2101 |F X
Parking Lot _
S P1-1-3 7/25/84 1 3|94-2060 |F X X X
S |Pt-3-5 7/25/94 3 5/94-2060/F | X X X
S P1-6-7 7/25/94 5 7194-2060 iF X X X
S |P2-1-3 7/25/94 1 3|94-2060(F | X X X
S |P2-3-5 7/25/94 3 5|94-2060|/F | X X X
S P2-5-7 7/25/94 5 7i94-2060iF X X X
S P3-1-3 7/25/84 1 3[94-2060 |F X X X
S |P3-3-8 7/25/94 3 5|94-2060(F | X X X
S |P85-7 7/25/94 5 7184-2060|F | X X X
S |P4-1-3 7/25/94 1 3|94-2060|F | X X X
S IP4-3-5 7/25/94 3 5/94-2060|/F | X X X
IS P4-5-7.° 7/25/34 5 7|94-2060(F | X X X
South Wetlandg_ _
S {SWi-C 7/26/94 0 0i194-2070/F | X | X X XiX
S |SwWi-C 7/26/94| 8/1/94 0 0/94-2070 |F X
S [SWi-C 7/26/94| 9/9/94 0 0/94-2070 |F X
S |sSw2-C 7/26/94 0 0i84-2070/F | X | X X XX
S sSwa-C 7/26/94| 8/1/94 0 0]94-2070 |F X
S sSwa-C 7/26/94! 9/9/94 0 0194-2070 |F X
S |SW3-C 7/26/94 0 0i94-2070|F | X | X X XX
S SW3-C 7/26/94| 8/1/94 0 0i94-2070 |F X
S SW3-C 7/26/94] 9/9/94 ] 0}94-2070 {F X
S |Sw4-C 7/25/94 0 0{94-2070|/F I X| X X XX
S |Sw4-C 7/25/94| 8/1/94 0 0{94-2070 |F X
S |SwW4-C 7/25/84] 9/9/94 0 01942070 |F X
S |SW5-C 7/25/94 0 0/94-2070(F [ X | X X XX
1S. [Sws-C 7/26/94] 9/9/94 0f . 0{94-2070|F X
Scrap Yard - . - ] -
S |SYi-C 7/25/94 0 0[94-2060 |F X
S ISYi-C 7/25/94; 8/1/94 0 0194-2060|1F 1 X! X X X
S [8Y1-2.0 7/25/94] 8/1/94 2 2{94-2060 |F X
S |8Y1-4.0 7/25/94| 8/1/94 4 4|94-20601F X\
S iSY2-C 7/25/94 0 0/94-2060 |F X
S {SY2-C 7/25/94| 8/1/94 0 0[94-2060 |F X
S |sYa2-C 7/25/94| 8/1/94 0 0/94-2060|F | X | X
S |SY2-2.0 7/25/94] 8/1/94 2 2{94-2060 |F X
S {SY2-4.0 7/25/94| 8/1/94 4 4/94-2060 [F X
S |SY3-C 7/25/94 0 0{94-20601F | X | X X X
S SY3-C 7/25/94] 8/1/94 0 0]94-2060 |F X
S |SY4-C 7/26/94 0 0194-2070 |F X
S ISY4-C 7/26/04| 8/1/94 0 0|94-2070F | X | X X
S |8Y5-C 7/26/94 0 0{94-2070 |F X X
S |SY5-C 7/26/94{ 8/1/94 0 0{94-2070|F | X | X X
S SY6-8 7/26/94 . 0 0194-2070 IF X
S SY6-S 7/26/94| 8/1/94 0 0[94-2070 [F X| X X
S |SY7-S 7/26/94 0 0[94-2070 |[F X
S |8Y7-S 7/26/94 0 0/94-2070|/F | X[ X
S |SY7-S 7/26/34| B8/1/94 0 0|94-2070 |F X

Soll TrackingTRACKING. XLS Page30of5 1028194




Soll Tracking Data

o o £ ~| B 5
- L= ™ -~ a2 r
|- 28 | |23 e 5 |3
=] g s £ £ Sk ol & F 2 2 8
> S £ B = B ble e » © o O
. o , <| & ° 2B B2 biale i 0l s Fis|w
= 2. g M © hed wi KTl = T ®® = C et I ) l
g E 5| 8| P 2| 42|25 S5z s s S88 %38 EEEE
| = @ O AR Sl dolgisisisislglrlgigflE S EEEIRE
S 8Y8-C 7/26/94 0 0[94-2070 |F X X
S Sys-C 7/26/94| 8/1/94 0 0[94-2070 |F X j
S syYsC 7/26/84| 8/1/94 0 0/94-20701F X1 X
S SYs-C 7/26/94 0 0(94-2070 |F X
1S 8Ys-C 7/26/94] 8/1/94 0 0|94-2070 |F X1 X . X
Is IsyioC 7/26/94 ol  0/94-2070(F X
Is Isvi0C 7/26/04] &/1/94] O] 0[94-2070[F [ X[ X X
Is sY11-C 7/26/94 0f ~ 0{94-2070|F X
\ S SY11-C 7/26/94| B/1/94 0 0194-2070 |F X1 X X
S {8Y12-C 7/25/94 g 0194-2060 |F X
IS 8Yi12-C 7/25/94; B/1/94 0 0/94-2060 |F XX X X
S 8Y13-C 7125194 4] 0/94-2060 iF X
S §Y13-C 7/25/34| 8/1/94 )] 0]94-2060 {F XiX X i
S 8Y14-C 7/25/94] - 0 0/94-2060 |F X
S SY14-C 7/25/94| 8/1/94 0 0|94-2060 |F X1 X X X i
18 8Y14-20 7/25/94! 8/1/94 2 2({94-2060 |F X
S SY14-4.0 7/25/94, 8/1/94 4 4194-2060 |F X
S |SY15-C 7/25/94 0 094-2060 [F X
S _§Y15-C 7/25/94| 8/1/94 0 0{84-2060 |F XiX X
t:ﬂgconnaissance B
S ND-1-8 8/4/34 0 0/94-2178 |F X X
S ND-2-8 8/4/94 O 0]|84-2178 [F X X
S OR-1-§ 8/4/94 0 0194-2178 |F X X
S SPWP-B 8/26/94 0 0|94-2441 |F X X XIX|X| X
S |SPWP-A 8/26/94 0 0194-2441 |F X1 X X XiXiXi1X
1S SWf-_S' 8/4/94 0 0{94-2178 |F XX X
Waest Field
S WF1-2.0 9/23/84 2 2194-2808B |F XX
S WF2-2.0 9/23/94 2 2(94-2808 |F XX
S WF3-2.0 9/23/94 2 2194-2808 |F X | X
Sediment -
1ISD |RM-SD1 8/18/94 O '0]94-2359 |F X1 X X X X 1 X X
SD |RM-SD2 8/18/94 0 0194-2359 |F X X X X X X X
SD |[BM-SD3 B8/18/94 0 0194-2359 |F XiX - X X X X X
. 1SD_IRM-SD4 B/18/84 0 01942358 F [ X1 X X X X X X
IsD |RM-SD5 8/19/94| 8/19/94 0 0/94-2373 IF X1 X X X X X X
|sD |RM-SDsD 8/19/94) 8/19/94 0 0/94-2373 |F XiX X X X X X
Isb |AM-SD86 8/19/94| 8/19/94 0 0194-2373 |[F X1 X X X X X X
SD [RM-SD7 8/19/04| 8/19/94 0 0194-2373 |F Xi X X X X X X
SD |RM-SD8 8/19/94) 8/19/94 0 0/94-2373 |F XX X X X X X
SD |RM-SD9 8/19/94| 8/19/94 0 0/94-2373 |F X1 X X X X X X
SD |RM-SD10 8/19/94| 8/19/94 Y 0194-2373 F X1 X X X X X X
{SD [RAM-SD11 8/19/94/8/19/94] O 0/94-2373/F | X | X X X X X X
}sSD |RM-8D12 8/18/94 0 0i{84-2358 |[F X1 X X X X X X
IsD [RM-SD13 8/18/94 0 0194-2358 [F X1 X X X X X X
SD |RM-SD14 8/18/94 0 0[94-2359 IF X[ X X X X X X
SD |RM-SD14D | 8/18/94 0l 0]94-2359|F | XX X X X X X
SD {RM-815 8/18/94 0 0{94-2359 |F XX X X X X X
SD |RM-S16 8/18/94 0 0/94-2359 F X1 X X X X X X
ISD |RM-S17 8/18/94 0 0/94-2359 |F XiX X X X X X
|sb |RM-SD18 B/19/94| 8/19/94] O] 0/94-2373|F | X | X X X X X X
Soll TrackingTRACKING.XLS Page 4 of 5 : 10/28/94
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Soil Tracking Data

® 3 .
~— 14 .
(] (] - o Q
a 8 2|3 AR S 2l 13
a c - £ = Sk ol & &2 -4 8
= o gl 8l & pléd|lojaj~|qD ] o| B g
o s & 2| o clBlglielalelae « 3 2= o
s o § . e ° *« CE = Sl s & = BBl Tl T >
= £ = 3| o v ol 2|88 I8 ESizic|a|@BiAQ x|z T}
] [~ k-] [ c s 8| > 282 elegialO00|0iO|0|ala|aion
§urface Water _
SW |RM-SW1 8/18/94 0 0]94-2360 |F X| X[ X X X X X
SW |IRM-SW3 8/18/94 0 0194-2360 |F XXX X X X X
SW |RM-SW5 8/19/94 0 0[94-2374 |F XXX X X X X
SW |RM-SW6 8/19/94 0 0/94-2374 |F XXX X | X X X
ISW |RM-8W10 8/19/94 0 0]94-2374 |F XiXi X X X X X
SW |RM-SW11 8/18/94 0 0/94-2360 |F X[ XiX X X X X
SW |RM-SW1i4 8/18/94 0 0/94-2360 |F XXX X X X X
SW IRM-SW14D |8/18/94 0 0]94-2360 |F X1 X X X X X X
ISW [RM-SW18 8/19/94 0 0}94-2374 |{F XIX| X X X X X
Miscellaneous Area
Stressed Area
S SP5-SA1-C | 7/26/94| 9/9/94 0 0{94-2070 |F X[ X X X XX
IS $P5-SA2-C 7/26/94 0 0194-2070 |F XiX X X1 X
Is SP5-SA2-C 7/26/94| 9/9/94 0 0i94-2070 |F X
Notes:
{a) F = Final results
I
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Appendix B
Soil and Test Pit Logs
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Groundwater Tracking Data

TRACKING.XLS Groundwater Tracking

10/28/94

G .
8 2 c S - o )
5 5 2% |3, 5
a a 5|/ w| €| £ 5| E < & 2 7
I ° g8 £ 8 £ gl 2l o & & 8 %% » B
X 6 a 8 < ©| © «| €| | E| B| 2| | 2| 2 T @ B o o
5 3 e 8| B g = s/ e 585 & 3/ 8 8/ 3 2/88' %8 &z 8
i DO o w3 3 < 2. 6 0l ul = = s Egl ol alan ElES
. Bake House Sump and Drill Rig Samples _
IGW |BS-11 RAM-BS11 08/25/94 0 0/94-2433[F XX ]| X | X X X X
lcaw |BS-16 RM-BS16 08/25/94 0| 0/94-2433]F | X | X X | X X X X
IGw [BS-18 RM-BS18 08/25/94 0 0{94-2433 |F XXX X1 X X X X
IGW [BS-21 RM-BS21 08/25/94 0 0(94-2433 |F X X X1 X X X X
|Gw [BW-13 RM-BWP3-82594 08/25/94 0 0(94-2433 |F XX X[ X X X X
[GW |DRILLRIG |RM-DRILLRIG 07/09/94 0|. 0/94-1899 |F X X | X X
|GW |DRILLRIG |RM-DRILLRIG 07/09/94 0 0/94-1899 |F X X
Ofigite Wells - :
IGW |FF-01 RM-FF1-9694 09/06/94 0 0/94-2541 |F X X X X
law [GS-01 RM-GS1-9694 09/06/94 0 0{94-2541 |F X X X X
|Gw [SM-01 AM-5M1-9694 — 09/06/94 0 0/94-2541 [F X| X X X
Monitoring Well Groundwater Samples
IGW |MW-01 RM-MW-01-EB 07/12/94 0 0/94-1926 |F X X1 X X X X
Iaw [MW-01 RM-MW01-7-94 07/18/94 0 0/94-2000 |F XX X X X X X
I_CiVLMW-m RM-MWO01-81594 08/15/94 0 0(94-2305 E X1 X| X
GW |MW-02 RM-MWO02-7-94 07/18/94 0 0]94-2000 |F X1 X ]| X X X X
law [Mw-02 RM-MWO02-81594 08/15/94 0 0194-2305 [F X X X
IGW IMW-02D [RM-MW22-7-94 07/18/94 0 0]94-2000 |F X X1 X X X X
[GW [MW-02EB [RM-MW32-81594 08/15/94 0| 0|94-2305|F X[ XX X X X X
Ig_w_ MW-02EB [RM-MW32-81594 | 08/15/94 0 0[94-2323[F - X
GW [MW-03 AM-MW03-7-94 07/18/94 0 0[94-2000 [F X X X X X X XX
IQVLMW—OSEB RM-MW-33-7-94 07/18/94 0 0(94-2000 _F. X X{X X X X | X
GW [MW-04 RM-MW-04-81594 08/15/94 0 0[94-2305 [F X X | X X{ X
Ig_w_ MW-04  |RM-MW-04-7/18 | 07/18/94 94-2000 |F XX X]TX[X]|X X X
GW [MW-05  |RM-MWO05-7-94 07/18/94 0]  0]94-2000|F X[ X[ X X X X
GW |[MW-05 BPA-MW5-81694 08/16/94 0 0/94-2323 E X X| X X X X! X X
GW MW-OG RM-MW-06-7/18 07/18/94 94-2000 |F X| X]| X X[ XX X
GW [MW-07 _ |RM-MW-07-EB 07/09/94 0| 0[94-1899|F X | X | X X X X
IQ_W_M.W-O? RM-MW-07-7/18 07/18/94 94-2000 |F X| X1 X X1 X | X X
GW [MW-08 RM-MW08-81594 08/15/94 0 0{94-2305 [F X1 X .
IEVL_M_W-OB EM-M_VX-08~7I18 07/18/94 94-2000 |F X] X} X X XX X
GW [MW-09 RM-MW09-81594 08/15/94 0 0]94-2305 |F X| X]| X| X X X X1 X X
' 1of3



Groundwater Tracking Data

“ s .
'] ] . = o= -3
- £ - 0. S
a § G . gl g g g 9 g : o
a 2 §| E % % 3l 5| o 2| 8| o/ §| 3 o $
X 5 5 B < 38 3 «| €| E| E| B| B| E| 2| 2 £ | @ 8 o @
5 = =2 5 E G| & S 8 =z m| @ ol x| =] @
& B 5 3 g 2 g §| 2 3 8 & S| 8| | 35|88 8¢S 0
| = ) 8 P-4 ui 3 gl < ol & Ll = = o gl gl Sl al EIBES
IGW [MW-09  |RM-MW09-81594 | 08/15/94 — o[ 0[942323F | X
[GW [MW-09D |RM-MW29-81594 | 08/15/94 0| 0[94-2305 |F XX | XX X X X | X X
[GW [MW-09D |RM-MW?29-81594 | 08/15/94 0| _0[94-2323|F X
[GWMW-10__ |AM-MW-10-81594 | 08/15/94 0| 0942305 F X | X | X | XX X X | X X
[GW |MW-10__ [RM-MW-10-81594 | 08/15/94 0| 0[94-2323|F X
[GW [MW-10EB |RM-MW10-2.5EB | 08/05/94 25 2.5/94-2202|F X | X | X X X X
[GW MW-11___|AM-MW11-81594 | 08/15/94 0] 0942305 [F X | X | XX | XX X X | X X
[GW [MW-11_ |[RM-MW11-81504 | 08/15/94 0] 0]94-2323F , X
[GW [MW-11EB |RM-MW11-2.5EB__| 08/04/94 2.5 5.5(94-2202 |F X | XX X X X
[GWMW-12__ |[AM-MW12-81594 | 08/15/94 0] 0/94-2305 |F X XX X X X | X X
[GW [MW-12 [RM-MW12-81504 | 08/15/94 0] 0/94-2323|F X
' Production Wells
GW |PW-03__|RM-PW03-81694 | 08/16/94] | 0| 0942323 |F X X X] | X| X XX X | X
GW [PW-07 _|RM-PW07-81694 | 08/16/94 0 0942323 F X | X | X X X | X | X X | X
GW [PW-08__|RM-PWO0B-81594 | 08/16/94 0] 0/94-2323|F X | X | X X X X | X X1 X|
lg_v_v_Pw-w RM-PW10-81694 | 08/16/94 0| _0[94-2323[F X | X [ X X X X [ XX X[ X
GW [PW-18__|RM-PW18-81694 | 06/16/94 0| 0/94-2323 |F X | X | XX X X X | X X | X
|GW[PW-18___|RM-PW18TB 08/16/94 0] 0[94-2323F , ' X
|GW [PW-18D__|RM-PW28-81694 | 08/16/94 0] 0942323 [F X | X | X | X X X X | X X | X
Soil Boring Samples _ _ ' 1
SB_|MW-01__|RM-MW-01-S 07/12/94 0] 0[94-1926|F X X | X X X X] X X | X
SB_|MW-01 _|[RM-MW-01-25 07/12/94 25| 2.594-1926F X | XX X X X
SB_|MW-01 _|RM-MW-01-7.5 07/12/94 7.5] 7.5/94-1926 |F X X XX [ X[ X X | X
SB_|MW-01 _|RM-MWO01-10 07/12/94 10| 10|94-1926|F X
SB_|MW-01 _|[RM-MWO1-125 | 07/12/94 12.5] 12.5(94-1926 |F ' X
SB_|MW-01D_|RM-MW-01-SD 07/12/94 0] 0[94-1926|F X[ XX X X X
SB_[MW-02__[RM-MW-02-S 07/11/94 0] 0]94-1913[F X | X | X X X X
SB_|MW-02__|RM-MW-02-2.5 07/11/94 2.5] 25(94-1913|F X | X [ X X X X
SB_|MW-02__|RM-MW-02-7.5 07/11/94 7.5 _7.5/94-1913|F X | X X X X
SB |MW-02 __|RM-MW-02-125 | 07/11/94 12.5] 12.5/94-1913F X | X X X X
SB_|MW-03__ |RM-MW-03-S 07/09/94 0| 0[94-1899 |F X | X X X X
5B |MW-03__|RM-MW-03-2.5' 07/09/94 25| 2.5/94-1899 [F _ X | X X X X
SB_|MW-04__|RM-MW-04-S 07712194 0| 0[04-1926|F X | X X X | X XX X | X
20f3
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Groundwater Tracking Data
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5l 8 B 5 3| B 3 3Z/E% 55 %5|88:z\3a38/%¢28=2¢s
- 3
5 5 a3 B 82 3382255322399 8z2EFE¢
SB |[MW-04 |RM-MW-04-2.5 07/12/94 25| 2.5(94-1926 |F XX x| X X X
SB [MW-04  |RM-MW-04-7.5 07/12/94 75| 7.5/94-1926 F X | X X X X
SB_[MW-04__ |RM-MW-04-10.0 07/12/94 10| 10/94-1926 |F X | X X X X
SB_|[MW-05__|RM-MW-05-2.5 07/08/94 | 25| 2.5/94-1895|F X | X X X X
SB |[MW-06 _ |RM-MW-06-S 07/08/94 . 0| . 0|94-1895F X | X| X X X X
SB [MW-06 _ |RM-MW-06-2.5 07/08/94 25| 2.5(94-1895|F X[ XX X X X
|SB |MW-06  [RM-MW-06-7.5 07/08/94 75| 7.5|94-1895 [F XX X X X
SB |MW-07 _|RM-MW-07-S 07/09/94 0] 0]94-1899|F X | X X X X
SB |MW-07  |RM-MW-07-2.5° _ | 07/09/94 | 25| 25/04-1899 |F X X[ X X X X
SB |[MW-07  |RM-MW-07-7.5' 07/09/94 7.5| 7.5/94-1899 |F X | X X[ X X
SB |MW-07  |RM-MW-07-10.0° 07/09/94] 10| 10/94-1899 |F XX X X X
SB_|MW-07D__|RM-MW-07-2.5D 07/09/94 25| 2594-1899|F XXX X X X
SB |[MW-08 _ |RM-MW-08-S 07/07/94 0] 0]94-1882|F X | X X X X
SB_|MW-08__|RM-MW-08-2.5 07/07/94 2.5| 2.5/94-1882|F X | X X X X
SB_|MW-09 __ |RM-MWO09-S 08/04794 : 0] 0|94-2179|F X | X | X X | X|X| X X
SB [MW-09 _ |RM-MW09-2.5 08/04/94| 8/31/94] 2.5| 2.5(94-2179|F X | X
SB_|[MW-09_|RM-MW09-17.5 08/04/94] — |"17.5 17.5/94-2179|F X | XX X X- X
[SBTIMW-10"_|RM-MW10-S 08/05/94 0]  0]94-2202 |F X| X| X X | X X X
SB_|[MW-10  |RM-MW10-2.5 08/05/94| 8/31/94| 2.5| 2.5(94-2202 |F X
SB |[MW-10  |RM-MW10-7.5 08/05/94 75| 7.5/94-2202 |F X | X X X X
SB_|[MW-10__|RM-MW10-10 08/05/94 10 10[94-2202|F X | X X" X X
SB_|[MW-11a_ |RM-MW11-S 08/04/94 0] 0]94-2202|F X | X | X X | X | X| X X | X
SB [MW-11b  |RM-MW11-2.5 08/04/94] 8/31/94] 2.5| 2.5(94-2202|F X
SB |[MW-11c_ |RM-MW11-5.0 08/04/94 5| 5|94-2202|F X | XX X X X
SB_|[MW-11d__|RM-MW11-7.5 08/04/94 | 7.5 7.5/94-2202|F XXX X X X
SB [MW-12a |RM-MW12-S 08/04/94 _ 0 0[94-2179]F X X| X X | X | X| X X
SB [MW-12b |RM-MW12-7.5 08/04/94 7.5 7.5/94-2179 |F X | XX X X X
(a) F = Final results
P = Preliminary results 1
INC = Incomplete set of preliminary results, outstanding daita. _

30f3

TRACKING.XLS Groundwater Tracking 10/28/94



"y,

T
i

)




.]1| B ~
I E WS E B B NN e B s e MR IS BE s EE B B e
“ PROJECT NUMBER TEST PIT NUMBER
JCHMAIL ] OFF 33-8<. A ] SHEET / _ OF 70
A
TEST PIT WALL LOG
e SAMPLE | pRotecT BMEL _puctbitcnd e ASTE Iyes LOCATION A4S A WEST _MAP OF WALL OF PIT
o Jr—
e 5 | o ELEVATION .. CONTRACTOR _—£rte’ DATE EXCAVATED h\ML\m..m«
o < zZx . . —
mm % | 2§ [WATER LEVEL AND DATE: EXCAVATION METHOD Gy~ &f643 LOGGER _4£24-¢)
u s )
um 5 | £3 |APPROXIMATE DIMENSIONS: ~ LENGTH______ WIDTH_____ . DEPTH____ REMARKS
— L4 T T T T T T T T 1 T T T T T T T T T COMMENTS
7 i L
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“ PROJECT NUMBER TEST PIT NUMBER
CHMHILL . OFE 2578C . A¥ SHEET &£ 0F /O
TEST PIT WALL LOG
2 £ SAMPLE | ppotecT Bo Y csekitihe s’ #ASTE ek LOCATION _&EhST™ rhEb it AT MAP OF WALL OF PIT
o .
o 2 | g, |ELEVATION CONTRACTOR 2 DATE EXCAVATED _&ru /5%
n
2 2 | 2% waTeR LEVEL AND DATE EXCAVATION METHOD (A7 656 43 - LOGGER _ &0
EX | B | wg : .
WS | & | £3 [APPROXIMATE DIMENSIONS:  LENGTH_______ WIDTH DEPTH —_____ REMARKS
L) 1 ) 1 L) L) ) 1 L ] 1 L) 1 L ] ) - 1 1 ) ooggmz:—.m
/ i 1
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p P Exc Atz ﬁ
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- “ Ry ATy _ ek cnopy Bemamsy |
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\Q ] o . . . . . . N . . ...‘}
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A o PROJECT NUMBER TEST PIT NUMBER
S
=EEm | OFE 3928542 SHEET 3 of /O
|
TEST PIT WALL LOG
2 m SAMPLE PROJECT BME.  erebictivernt (2 ASTE. FHE LOCATION ST Aaiidnder LLAEST . MAP OF WALL OF PIT
MH o a ELEVATION CONTRACTOR __ZAtenr DATE EXCAVATED e/
< o . e .
mm z mu WATER LEVEL AND DATE . EXCAVATION METHOD _CA7 _A#GL3 LOGGER __A2¢t?
w
w m £ m m APPROXIMATE DIMENSIONS: LENGTH WIDTH DEPTH . REMARKS
) 1 ¥ T i ] 1 ) ) ¥ ] 1 ¥ ) ) ] 1 1 ) 1 Ooggmz._-m
¢ - 4
2 A 5 . . . . . . . . . 4
:w - - .
MO Exclydzion/
4 5 Ao B o0 DEE. v . . . . . 4
- BiAck CABQY EEFpaciosy
A B . . . . . . . . 4
7 - B CAEB BEFHTORY T
£ i . : . : . : v/ ks . g
S . 5
(E-rt-wiz)
70 - - . . v . . . . . i
¢/ o 4
\N ) - - . . . . N . P
- = -~
N T T T T T T T ] T .“w ] T T ] T T T T L “0
4 LENGTH (FT)
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“ . PROJECT NUMBER TEST PIT NUMBER
| CHMHILL] O 39288 AL . sheer 7 or /O
A ,
TEST PIT WALL LOG
e SAMPLE |ProteCT BYL ctidistnet! 1eASTE FAEE LOCATION SAs7 shEdtiy el UAEST™ MAP OF WALL OF PIT
o
B 2 | g, |ELevaTion CONTRACTOR _<Zzetee DATE EXCAVATED _GBp /2%
0 Z .
mm Z | T |WATER LEVEL AND DATE EXCAVATION METHOD _CA47~ &6 (3 LOGGER _Eexuo
i =
u m 5 | £2 |APPROXIMATE DIMENSIONS:  LENGTH______ WIDTH________ DEPTH REMARKS
1 L) L ¥ A T Ll v ¥ L L4 ¥ t L) L} 1 1) 1 ¥
COMMENTS
7 - n iR
E ; . . . . . . . . . i
3 i 1
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£ i . " . . . . . . . L Avees sacts
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w .
.; N&.‘t\\\ VA\N.-V
7o - - . . . . . . . . . ..A..
z g !
2z 5 . . . . . . . . . +
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N 5 . . . . . . . . . 4
. i . 1
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(<]
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“ PROJECT NUMBER TEST PIT NUMBER
CHMHILL OFE 35288 A SHEET &~ oF SO
——
TEST PIT WALL LOG
e SAMPLE | oRoJECT LY. irettlien) (e ATE P24E _LOCATION _EAST 4t ehe  WAEST MAP OF, WALL OF PIT
-] — y
ie 2 | & [|ELevaTion CONTRACTOR _-Zo¢{tes DATE EXCAVATED _6/50 /55
<« o
“m z mm WATER LEVEL AND DATE . EXCAVATION METHOD _CA7 92643 LOGGER __A&n-0
w
mm £ mm APPROXIMATE DIMENSIONS:  LENGTH._____ WIDTH_________ DEPTH__._.____ REMARKS
- L] 1 1 L] ] v ¥ T 1 k) 1 ] 1 L) ¥ ] - L] T 1 Ooggmz-—rm
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d | 1
T - = . . . . 4.
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o -
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[ z
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“ ' PROJECT NUMBER TEST PIT NUMBER
| CEMHILL OBE 32788 AL SHEET 7 OF /O
—
TEST PIT WALL LOG
e SAMPLE | oo ecT ZRL. et flokta s/ ersSTE FHE LOCATION A4S~ pladiville Micer MAP OF WALL OF PIT
5 . .
8 2 | a_ |ELevaTion CONTRACTOR _Zee” DATE excavaTeD G EE
-] < Z e . A :
mm Z | T8 |WATER LEVEL AND DATE EXCAVATION METHOD CA7 SP4LZ LOGGER _&2tQ
& s
s B | £3 |APPROXIMATE DIMENSIONS:  LENGTH______ WIDTH._____ DEPTH_______ REMARKS
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’ - 0 35255, A sueetr & o /O
—— -
. TEST PIT WALL LOG
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ﬁf“—; 2. | o, |ELEVATION CONTRACTOR _-Zrfwt/ DATE EXCAVATED _&/Z0 /} 7.8
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; w 2 | 9 [ELEVATION CONTRACTOR __LMuw) DATE excavATED 6/20/" 75
mn Z mm WATER LEVEL AND DATE . excavaTion MetHop _CAT Y B LOGGER __ £l
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“ PROJECT NUMBER TEST PIT NUMBER
J CHMHILL] O 39285 A SHEET 2. OF 7
A :
TEST PIT WALL LOG
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Note: The south landfill was previously termed the "south potliner area." This terminology
was revised for this Removal Site Assessment (RSA) report because information available
to date (including the results of the RSA) indicate that this fill does not include potliner.
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GEO | RECON INTERNATIONAL
’ ' applied geophysics

December 15, 1994
Jo4-611

T R N e e

Dave Dailer

CH2M-Hill, Inc.

8286 N.E. Multnomah, Suite 1300
Portland, Oregon 97232

Gentlemen:

This letter report presents the results of geophysical studies completed to
assist with geo-hydrologic and environmental studies at the Reynolds Aluminum
Plant near Troutdale, Oregon. The general location of the exploration sites are
shown on Figure |, Vicinity Map.

Magnetic, Electromagnetic and Electrical resistivity methods are viable
geophysical techniques o assist in the definition of the subsurface geologic
conditions at the Reynolds site. The electromagnetic and electrical resistivity
methods were used in the South landfilli area. The electromagnetic and
electrical resistivity data appears to indicate the spatial location of the
suspected waste area. It is important to note that the VES data solution,
although plotted as a point sclution, is derived over a moderately large area,
and as such represents a compcsite average of the geophysical properties of
the material layering at that point; whereas a drill hole log describes a
discrete sample at a discrete depth.

Test pits were subsequently excavated by CH2M-Hill at several locations to
establish correlation’s between the VES data and discrete sampies.

The computer methodology used to . reduce the fleld collected. electrical
resistivity data to solution layering is more rigorous than curve matching or
other empirical techniques. We normally use these more rigorous procedures
to reduce the number of possible solutions for any single set of field data and
provide a more definitive description of the geophysical regime at exploration
sites.

The exploration program was coordinated with Mr. Dave Dailer of CH2M-Hill,
Inc. The field data were collected between August 16 and August 30, 1994.
Coordinate locations were established by refersnce to grid lines previously
established by CH2M-Hill surveyors. Vertical control was obtained from the
topography, as shown on a provided map.

P.0. Box 55189 Seattle, Wa. 88155 USA {206) 362-9484
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MAGNETIC METHOD

The purpcse of the magnetometer survey was 1o locate potential areas where
glectrical capacitor cores may have been burised. The areas, which were
investigated, had been previously identified by Reynolds Metals and CH2M-Hiil
reconnaissance activity. The sites were surveyed on lines arbitrarily
established across each area after discussion with CH2M-Hill personnel.

A EDA OMNI IV Magnetic Gradiometer was used to make the magnetic readings
over five selected areas. This instrument records the Total Field of the top
sensor, time and date of each reading and the X-Y grid location of the
reading. The Total Field reading of the top sensor has been reduced ¢ an
arbitrary base station reading of 57,000 nanc-Tesla (nT) utilizing Tie-Line
methods to correct for diurnal variations occurring during the measurement
period. A separate base station was established for sach of the 5 areas. The
average magnetic field for the area was in the order of 57,000 nT. The
instrument is controlled by micro-processors, and the programming includes a
circuit check of the processing system when the instrument is turned on. A
brief discussion of magnetic theory follows in the text below.

RESULTS

The data from the five sites are presented as magnetic profiles at each site.
gite 1, the north landfill area consists of line 1 and line 2, Figures 3 and 4.
Line 1 was completed East to West with station 100 equal to a survey hub
placed by CH2M-Hill surveyors. The ending station of line 2 is at station 100
of tine 1. The most significant feature of these two lines is the magnetic high
occurring near station 75 of line 1. This may also be associated with the high
shown near the end of lins 2.

Line 8, Figure 5, was completed along an open area approximately 500 feet
South of line 1, near the northeast corner of the company Lake. The line
began at the outfall road to the island heading in a general westerly
direction. No apparent anomalies are noted on this line, but proximity of power
lines may have overridden any magneétic ancmaly.

Line 4 and line 5, Figures 6 and 7, were completed along the top of the dike.
High magnetic values observed along these lines are very likely the product
of significant deposits of baked brick. Near the end of each line apparent
major changes in the magnetic field are the product of power line
interference.

Line § and line 7, Figures 8 and 9, were completed approximately 100 feet East
of the power substation with approximately 50 feet separation between the
lines. The lines were completed from the plant rocad to the dike (South to
North). Again significant interference from overhead power lines was noted.

Lines 8 through 11, Figures 10, 11,12 and 13, were completed just northeast of
the Reynolds facility, near the intersection of Sundial Rcoad and the Plant
Road. Line 8, Figure 10, was positioned approximately 50 west of the plant
fence. All lines were North to South and spaced approximately 100 apart. The
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data from lines 8 and 2@ were relatively smeccth and uneventful. Lines 10 and
11, Figures 12 and 13, show a significant negat:ve to positive dipole effect
approximate!y mid-line. It is suggested that further direct exploration be
completed near the center of line 11.

MAGNETIC THEORY

The magnetic field over the surface of the earth is affected by local
concentrations of (or absence of) magnetic materials, resuiting in "anomalies”
in the measured magnettc field. The concentrationg or magnetic sources are
described as either dzpo!es or “"monopoles” depending on the configuration
of the magnetic source. A "dipole" is essentia!!y a magnetic source that
exhibits both north and south poles, whereas a "monopole” exhibits a single
pole, with the opposing pole at a great distance or infinity. An example of a
"monopole” is that anomaly created by a deep well casing, whereas a "dipole”
is that anomaly created by a piece of iron iving on the surface. However, it is
noted that a magnetic source may be considered either as "line of monopoles”
or as “line of dipoles” depending on the configuration of the source and ths
direction of the earth’s field. For almost all cultural magnetic features,
including hearths, the magnetic response is that of a dipole (Linington, 1264).

A material may have two magnetic fields; (1) an induced magnetization and (2)
a remnant magnetization. Induced magnetization results from the ambient
maghetic field, or the magnetic field of the earth. Remnant magnetization is
that magnetic .component which has a fixed direction relative to the rock and
is independent of the earth’s magnetic fieid.

The magnetic susceptibility (a2 measure of the degree to which a substance
exhibits magnetization by an external field) increases when soil containing
ferromagnetic material is heated and then cooled. That is, the magnetic
susceptibility of the soil increases due to an increase in remnant magnetism
(i.e. magnetism remaining in the absence of a magnetic field) as the
temperature increases and is (or falls) below the Curie point (the Curie point
of most rocks is 550 C.). The Curie peoint is the temperature above which
thermal agitation prevents spontaneous magnetic ordering.

The strength of a "dipole” anomaly is inversely proportional to the cube of
the distance between the source and the point of measurement. The magnetic
strength of a "monopole” is inversely proportional to the square of the
distance between the source and the point of measurement. The function
describing a source magnetic strength is a function of the magnetic moment of
the source, the distance from the source to the point of measurement, and a
trigonometric relationship to the angle of inclination of the magnetic field. To
define the fall off from the "peak" of the anomaly, the simple dipole function
can become a complex equation.

ELECTROMAGNETIC METHODS
The electromagnetic data was collected with a Geonics EM-31. The data was

collected by recording both the inphase and out-of-phase (quadrature)
components, which were converted into apparent conductivity in milli-Siemens

N AN NI EE W .

4 .




l

CH2M-Hill / Reynolds Page 4 December 15, 1994

per metre (milli-mhos per metre) for the conductivity and to parts per
thousand (ppt) for the inphase response. The depth penetration of the EM-31
is approximately 18 to 19 feet (in the vertical dipcle mode) depending on the
height the instrument is carried off the ground, and the conductivity of the
material measured.

The EM data points were collected at 25 foot intervais along the grid lines.

The EM-31 is a frequency domain electromagnetic device. The device transmits
a 9.8 KkHz electromagnetic signal. The resulting electromagnetic signai is
received at another c¢oil, spaced 3.66 metres from the transmitting coll. As the
electromagnetic wave encounters a conducting medium (the ground), it sets up
an alternating flow of current, which in turn radiates a wave at an equivalent
frequency. This secondary wave interacts with the primary wave (transmitted
through the air), creating distortion of the transmitted wave at the receiving
coil. The amount of distortion is a function of the ability of the current to
flow in the second medium (the ground), or the ground conductivity. The
current flow through the ground is a function of two variables, (1) the
inphase portion and (2) the out-of-phase portion. The out-of-phase portion
acts at ninety degrees to the inphase portion.

When the transmitted wave interacts with a conductive material the distortion
is dominated by the out-of-phase portion of the re~radiated wave. As a result
the "computed” ground conductivity goes to zero (the inphase and out-of-
phase voltages reverse polarity). The decrease in conductivity is preceded
and followed by an increase in apparent conductivity.

The electromagnetic data was used as a guide along with the electrical
resistivity data to determine the landfill boundary shown on Figure 2,
Electrical Resistivity Studies. The electrical resistivity data was used as a
guide for further direct exploration. Based upon our understanding of the
local geology of the Reyholds site , we believe the near surface materials
should exhibit a relatively high electrical resistivity, except in the materials
below the water table where a reduction of the overall resistivity should
occur. We believe the landfill materials should conversely demonstrate a iow
resistivity. Based upon the above, we have constructed an interpreted outline
of the area believed 1o contain landfill materials. Variations, of the resistivity,
within this area may represent changes in the percentage of landfill materials
present. Of particular note are the very low resistivity zones shown near
grid points E-500, D-400, C-150 and A-250. These areas show an extremely low
resistivity which may indicate very high percentages of landfill materials. A
general interpreted depth of the waste fill, based upon the electrical
resistivity data, is approximately 6 to 8 feet. However, the highly variable
nature of the fill material do not produce a uniform resistivity by which to
establich a definite boundary.

The density of electrical data along line D is much more sparse than along
other lines. Much of the data along this line was not interpretable due to
interfering noise. The noise may be produced by unknown subsurface
features, such as pipes and large deposits of metallic debris which produce
huge lateral changes along the sounding array.
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THE ELECTRICAL RESISTIVITY METHOD

The electrical resistivity method may be utilized to determine the configuration
of subsurface materials based upon differences in their electrical properties
(i.e., electrical resistivity).

C. and M. Schlumberger during the early 1800’s were the primary developers
of electrical prospecting methods, as we know them today. Utilizing resistivity
mapping and electrical soundings they revolutionized the field of geophysical
exploration. Initially, electrical methods were appiled to Tectonic mining
surveys of sedimentary deposits, each formation being characterized by its
resistivity. Since the position and material properties of the strata, together
with the amount of water contained in the strata. affects the electrical
properties of the strata, it rapidly became evident that formations could be
followed, their thickness determined and permeable areas located. Analogcous
to the location of permeable areas, Barnes in the 1950’s proposed the use of
electrical methods for the delineation of sand and gravel deposits. The basis
for this proposal was the significant increase in resistivity to be expected by
the increase in the granular nature of underlying deposits. These increases
in resistivity would thus equate permeability and granularity.

In 1974 the U.S. Geological Survey published a text entitled, "The Application
of Surface Geophysics to Groundwater Investigations”. This text was
instrumental in establishing a basis for the use of electrical resistivity
methods in groundwater exploration. The fleld of electrical technigues has
rapidly progressed in recent vears by  notable advances in fiald
instrumentation and interpretive methods.

Advances in instrumentation has lead to the development of solid state
circuitry for power supplies and signal amplification in the receiver. These
advances have resulted in lower weight for power capabilities and greater
sensitivity. The primary result of increased sensitivity is that the sensitivity
may only be limited by internal instrumentation electrical noise. Electrical
noise orlginating from industrial currents or natural earth currents have been
significantly reduced by the use of synchronous detection systems, in which
the transmitter current and receiver polarity are reversed pericdically at a
frequency of less than one Hertz. Noise which is asynchronous with the
switching frequency is then averaged out.

Theoretical Background

The resistivity of a geologic unit is a function which is determined by the
amount of contained water; the quantity of total dissolved salts in the water
and the distribution of the water within the unit, that is the amount of void
space which may contain water. Thus, the resistivity of most granular socils
and rocks is controlled more by porosity, water content and water quality
than by the conductivity of matrix materials.

l
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The capacity of a strata to conduct electricity is affected by the number of
interconnected spaces (permeability) and the water content. Void spaces must
be interconnected and filled with water in order fto conduct electricity. The
pore volumes may consist of two parts; larger voids which serve as storage
{focations and finer interconnecting zones. Much of the resistance to current
flow is due to the connecting of small sized pores because of their smaller
cross section. Thus, a rock with a higher ratic of storage pore volume 1o
connecting pore volume will have a higher resistivity.

Clay minerals such as kaolinite, halloysite, montmorillonite, etc., have the
property of absorbing ions in an exchangeable state. Thus, when clay is
mixed with water, the exchangeable ions may separate from the clay minerals
in a process resembling ionization. These ions render the water in a pore
structure conductive, even when the water has no salinity. Most earth
materials possess some exchange capacity, therefore, the conductivity of an
gelectrolyte in a pore structure will always be Increased by ions supplied by
desorption.

The pore structure of a geologic material need not necessarily be filled with
an electroiyte as is wusually found in strata lying above the regional
groundwater table. Most of the pore space is generally filled with air with
only the granular surfaces coated with water, termed pellicular water. The
resistivity of a material containing only a partial fraction of saturation will
generally exhibit a resistivity much higher than the same materiali fully
saturated. Studies of the effect desaturation has on the resistivity of various
types of oil reservoir rocks containing saline water have led to recognition of
an empirical expression termed Archie’s Law:

Pe = pw™

where p, is the bulk resistivity of the geoclogic unit, pw is the resistivity of
the water contained in the pore structure, and ¥ is the porosity expressed as

a fraction per unit volume of rock. The terms "a" and "m" are parameters
whose values. are assigned to allow the equation to fit practical field

measurements.

Generally it has been found that "a" is slightly greater than one, and "m" is
slightly less than two for granular materials. Thus, as the above equation
indicates, the resistivity increases as (approximately) the square of the
reduction in water content. It therefore is suggestive that resistivity
measurements should be an effective method to determine the degree of
saturation and porosity (i.e., grain size distribution).

Field and Interpretive Methods

Vertical electrical soundings (VES) are accomplished by applying a direct
current or very low frequency synchronous alternating current to the ground
through a pair of electrodes (A & B) and measuring the resulting potential
established by this current across a second set of electrodes (M & N). The
corresponding resistivity may be calculated according to Ohm’s. Law as follows:
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R = K(E/I)

Where K is a geometric factor depending only upon the relative position of the
four electrodes. .

In order to study the variation of resistivity with depth, the spacing between
the various electrodes is gradually increased. The effect of materials at depth
becomes more pronounce with the increased . electrode spacing and
correspanding set of potential measurements. The relationship of electrode
spacing to potential distribution is shown in Figure 2R for a uniform
homogenous half space.

Interpretation of the corresponding data obtained during an electrical
resistivity study has eveclved tremendously since the work of the
Schiumberger brothers in the 1800’s. This evolution has followed a sequence
consisting of solution by empirical techniques (circa 1940-1960 fo present).
The empirical methods involved the assumption of a direct relationship of
depth to electrode spacing and in many instances, appeared to produce
reasonable results, when the underiying substratum was non-conductive.
Curve matching techniques achieved much better results but were however
rather limited by the number of published theoretical curves and the
complexity of the field curve. Generally, the analysis of a field curve was
limited to no more than four layers. There were additional techniques by
which a curve could be matched to aliow flve or more layers, aithocugh due to
the tedium and inaccuracies introduced by these solutions, such solutions were
utilized very infrequently with less than desirabie results. During the early
to mid-1970’s, several investigators began to use high speed digital computers
for the analysis of electrical resistivity data. Probably the most predominant
interpretive method which has evolved consists of the convolution of the field
curve by the application of a series of fiiter coefficients which are applied for
the direct solution of the integral defining the resistivity of a solid earth.
Thus, it Is possible to develop an electrical model from the field curve with no
further input. Currently, it is possible by utilization of computer techniques
to =asily solve field curves in excess of five layer electrical models.

Dependent upon site conditions and the ‘electrical "target”, we may use one or
more electrode arrays. In these arrays the current is applied across the
outer electrodes. The potential change is measured between two inner
electrodes.

ELECTRICAL RESISTIVITY DATA

The interpreted thickness, depths and resistivity values for each sounding are
computed as (1) the Dar Zarrouk Reduction of the Detailed Solution and (2) the
Detailed Solution to Smoocthed VES Curve. The Detailed Solution is the
interpreted resistivity sclution for an Initial estimation of 1 layer per data
point. After the initial program pass, this estimation is reduced in the Dar
Zarrouk domain, and the remaining layers are resolved until the curve fitting
criteria is satisfied. The input data is projected to the preceding decade (in
this case 0.1 to 1 metre, AB/2) to resolve the top most layers. The reduced
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data is based upon the Dar Zarrouk reduction of the detailed soluticn. The
Dar Zarrouk reduction is generally that which we select for the final
interpretation. It is noted, however, that the Dar Zarrouk reduction may
sliminate some thin layers that may be significant. Both solutions should be
inspected to determine layer continuity between adjacent soundings.

ELECTRICAL RESISTIVITY METHODS AND INTERPRETATION

1. EQUIPMENT

A. An AGI Sting R1 electrical resistivity system was used for this study with
associated interconnect cables and stainless steel electredes.

2. ELECTRICAL RESISTIVITY FIELD METHODS

The vertical electrical soundings (VES) were accomplished by applying a D. C.
current to the ground through a pair of electrodes and measuring the
potential established by this current across a second set of electrodes. In
order to study the variation of resistivity with depth, the spacing between
the various electrodes was gradually increased. The effect of materials at
depth becomes more pronounced with the increased electrode spacing and
corresponding potential.

We trust the above will complete your requirements for this project. If vyou
need further clarification or additional information please let us know.

al Litd. N

For: G@Rez Int
: /

Clyde A. Ringstad
Principal Geophysicist

[
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Appendix D ‘
Monitoring Well Geologic Logs
and Well Construction Diagrams
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] PROJECT NUMBER WELL NUMBER ]
EHMIHE- QPE39203.B1,01 MiW=01 SHEET 1 OF 1
]

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT _Reynolds Metals LOCATION 0id Cryolite Plant
MEASURING POINT ELEV (NGvD) _2825  DRILLING CONTRACTOR Beolech-Mickey
DRILLING METHOD AND EQUIPMENT HSA 8-1/4" Augers. Canterra 250 .
WATER LEVEL ELEV/DATE _10.56 7-18-94 START [212-84 FINISH J=12-94 LOGGER Heidi Hoffmann
= SAMPLE STANDARD SOIL DESCRIPTION WELL COMPLETION DIAGRAM

L PENETRATION z|

D,l = |o P RgSE[RFTS SOIL NAME, USCS GROUP SYMBOL, COLOR, | = T,

Do) S |3z |U MOISTURE CONTENT, RELATIVE DENSITY | & T

ELl & |wS |8 | 6 -6"-6" | ORCONSISTENCY, SOIL STRUCTURE, 03 }

o
W= z r2lew (N) MINERALOGY @ w 8 l—l _L i
SILTY SANDY GRAVEL, GM, brown, 2 ar § ©%
i angular gravel, dry, fill. EM/FH S 52 < o2
S ov ® oo
125 12 8 2 2
. SILT, ML, v. dk gray, (10YR 3/1), a S ] 20
7 s-1 | 15 12-13-20 dry, hard, wood pieces, 0VM=0.0, ML+ T it L
i (33) HCN=0.0. Z = e
4.0 5 o oo |
.- = ao
5.0 ool 5 oz
50 SAND, SP, dk grayish brown, (1OYR -] 2825 o £ -
5-2 | 15 10-22-23 472), moist, medium sand, 5% silt, >ogY Q
1 85 (45) dense, Fe-oxide staining. 0VM=0.0, 15 o S
: HCN=0.0. & 27
175 1% 3+ i
SAND, SP, dk grayish brown, (10YR sp| g
7] 5-3 15 8-—?0—)23 4/2), coarseoziindé g—;_?éé silé.odense. 1 © 1
43 moist-wet. =0.0, HCN=0.0. T
9.0 18 < D> i
10.0 , P - o
10.0 SAND, 5P, dk grayish brown, (10YR i - -3 7
s-4 | 08 7-8-6 4/2), wet, coatse sand, 5% sit. = = om
1 ns (14) At 11.2%.SILT, ML, grayish brown, wet, 54 ° - » 0 -
: stiff. OVM=0.0, HCN=0.0. o ° = o=
1 125 N & - o5 7
SILT, ML, v. dk gray, (2.5YN 3), wet, © - a2
- 55 | 10 2-3-1 soft, plastic. OVM=0.0, HON=0.0. . 0L - oz .
14.0 (4) : N - =8
-~ - %, o - [ .
T - =0
15.0 S @ = 20
180 SILT, ML, v. dk gray, (2.5YN 3), wet, ] 3 z ig N
5-6 | 0:8 2-2-3 firm, plastic, OVM=0.0, HCN=0.0. ML © - a%
1 185 (5) Drillers smeli NH3 downhole. 15 = T .
hd . = E
o =z 8
RIRIE 1 2 1= ?% -
SILT, ML, v. dk gray, wet, plastic, S - o
- 5-7 | 06 3—(;;3 {it:m.kle%se OfO%mKE plastic, sitt, 3" 43 - & E
ick. OVYM=0.0, HCN=0.0. © =
19.0 1 &5 <D .
200 —|-20:0 P v
- SILT, ML, black, (5Y 2.5/1), wet, firm, ] ]
s-8 | 13 2-3-5 plastic. OVM=0.0, HCN=0.0. = ao>
- (8) 48 %0
215 . STE
- w oW
cSD
- - Lugg -]
BOH=20" 53
- 4 o=
&g
i N =2
- %LL )
25,0 — — 8
] S
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PROJECT NUMBER
OPE39283.B1.01

WELL NUMBER

MH-02 SHEET 1 oF |

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

. PROJECT Beynolds Metals

MEASURING POINT ELEV (NGvD) 3165
DRILLING METHOD AND EGUIPMENT HSA 8-1/4" Augers. Canterra 250

LocaTion Between Scrap Area & Former Mercury Spilt

DRILLING CONTRACTOR _GeoTech-Mickey

WATER LEVEL ELEV/DATE 210 _7-18-94 START J11-94 FINISH [-!-94 LOGGER _Heidi Hoffmann
= SAMPLE STANDARD ] 7SOIL DESCRIPTION WELL COMPLETION DIAGRAM
:éu_ PENETRATION ‘ . B
Dol 2 |2, |& RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | 5| = - —_— T
= > L | ¢ MOISTURE CONTENT, RELATIVE DENSITY P . !
Zo ! & | wl | 3~ | g -g - | ORCONSISTENCY, SOIL STRUCTURE, G
s | 2 | £ | Su iy MINERALOGY ‘ P | a
=1 = —Z | oo =1=R P 1o
SILT, ML, v. dk gray, {7.5YRN 3/1), 2 or 3 o5
dry. £ 2. o &
- mls 29 @ £33
= g e Si
125 1o B O 2~
‘ SILTY SAND, SM, brown, {10YR 4/3), G o5
- . §-1 15 3-8-17 dry, sfightly moist at top of fine 4 T2
4.0 ’ {25} sand, medium. OVM=0.0, HCN=0.0. SM ¢ o E
. i & ]
o am
5.0 = o3
50 SAND, SP, brown, (10YR 4/3), v. st — o £
s-2 | 08 maist, fine sand, weli-sorted. / o S
B ) 0VM=0.0, HCN=0.0. - > -
8.5 SP 7 a
- . >0 @ = -
i5 Berea .
SAND, SP, brown, wet, medium, fine 825 )
7] S-3 15 7-9-10 sand. At 8"SILTY SAND, SM, brown, SO %z -1
9.0 ) (9 wet. OVM=10, HCN=0.0. @
K S 4
10.0
0.0 SILT, ML, grayish brown, wet, sofl. ML -
5-4 | 15 t-2-3 At 10.5"CLAY, CL, v. dk (7.5YRN
1 15 . (5] 3/1), wet, plastic, firm, Fe-oxide 1 5 E
- staining. O¥M=0.5, HCN=0.0, N /‘
1 ps Ll % ¥ LA s -
CL, v.dk gray, Fe-oxide Tf;
7 g-5 15 3-3-4 staining, wet, firm. (=] -
4.0 n SM, brown w/gray sMl @ § <_> - J
motiled, wef. OVM=0.0, HCN=0.0. 5 - -
50 150 - @ =
. SANDY SILT, ML, dk gray, wei, loose, B ‘o i =
s-g | 15 3~4-8 fine sand, 20-30% sand, Fe-oxide ML | S o z
1 65 (10) staining. 0VM=0.0, HEN=0.0, 12 & - < -
] ' e 5| B3 .
7.5 . I - B
SAND, SP, gray, {7.5YR 4/N3}, fine SP o -l =18
g s-7 | 15 3-3-4 sand. Middle 6",SILTY SAND, SM, Sm E z 5& g
19.0 ’ {n wet, loose. OVM=0.0, HCN=0.0. L o - 2
. . - p S - o ]
- nao
20.0 o - 53
200 SM, dk gray, (T.5YR = I - LD -
s-8 | 15 4-4-5 4/N3}), wet, lenses of fine sapd, bS] < - 5
T 215 {9 loose. OVM=0.0, HCN=0.0. 4 B - o .
= Iz
1 225 ( ) sM1 S - B
SM, dik gray, {8YR 4/}, [ 1
7 5-¢ 15 4-4-8 wel, loose, Fe—oxide. b a}}"I <'> -
24.0 (10) o«
Bottom 6":SAND, SP, dk gray, wet, 13 7
medium sand, weli-sorted, OVM=0.0, = Q>
250 — HCN=0.0. - B 388
. o o
- - o -
BOH-24" Wy
o3
] - 338 -
il
s 5
- - — v -
£
=
N | 2 R
5




] PROJECT NUMBER WELL NUMBER
: 09293.81.01 -
m OPE39293.B1.0 MW-03 SHEET 1 OF 1
—— MONITORING WELL GEOLOGI
C AND CONSTRUCTION LOG
PROJECT _Reynolds Metals ' LOCATION_ Braham Road
MEASURING POINT ELEV (NGVD) _ 2968 DRILLING CONTRACTOR Ge0Tech-Mickey
DRILLING METHOD AND EQUIPMENT _HSA 6 1/4" Augers Canterra 250
WATER LEVEL ELEV/DATE _7-19 START 1-9-94 FINISH 7=9-94 | ogeeR Heidi Hottmann
= SAMPLE pETANDARD ' SOIL DESCRIPTION - WELL COMPLETION DIAGRAM
oL o
3= TEST » =
Bwi = [ 2 & RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | - T
| S |2z |G MOISTURE CONTENT, RELATIVE DENSITY | & t :
Fr | 5 | wa | & | g -gr-g* | ORCONSISTENCY, SOIL STRUCTURE, 0
@5 £ | 53 o Ny MINERALOGY B | o
on = ~-Z | u oS08
SILTY. ML, dk brown, dry. o ax 2 E’g_
R i § 20 Eg 55
R o3 |
1 25 "¢ 8 Pl 2 5
SAND, SP, stroﬂg brown, {7.5YR g 7 o g;
1 s-1 | o6 17-18-16 4/6), wet, fine, dense. At 3.5% SILT, — o 5 2
40 : (34) ML, v. dk gray. (lOYR 3/1), wet. o g 52
: 0VM=0.0, HCN=0.0 ML >02, o O
fld @
5.0 L 52% = o ¢
. 5 2
50 SAND, SP, v. dk gray, (10YR 3/1), 1 =580 % 7K ey
5-2 | 15 8-9-17 wet, medium, fining downward from A / a2
1 65 ’ (26} medium to fine sand. OVM=0.G, 9 = i 2
: HCN=0.0. I e
1 75 4 ® 7 W J
SAND, SP, v. dk gray, (IOYR 3/1), H
7 5-3 15 6—(26)12 get. meddium. fine sfand, ~107%\s;ilt. 0 - o 7
’ e-oxide in top of spoon. M=0.0, T
9.0 HCN=0.0. P 48 <> .
00 100 SIS = -
: SAND, SP, v. dk gray, (1OYR 3/1), 18 3 z N
S-4 15 7-12-14 wel, medium v. fine sand, well- = w - 5
T 115 (26) sorted. OVM=0.0, HCN=0.0. 4 @ ] - _0 J
. = 3 = g
. “TSAND, SP, v. dk grayish brown, o = 353
12.5 {IDYR 3/2), wet, medium, v. fine 7 o - =150 ]
sand, well-sorted. OVM=0.0, ® = =5 O
7] 5-5 15 _6-12-6 HCN=0.0. E 5 = Lo= -
14.0 ' (18) B - sy
- - |84 - 15 wﬁ
] = = 53z2 E
5.0 15.C = = pot 3, ot
: SILTY_SAND, SM, dk grayish brown, i 2 - 5 -
s-6 | 06 1-2-3 {10YR 3/2), wet, loose, wood = - @
7 165 - (5) chunks. 0VM=0.0, HCN=0.0. 18 = 1
1 ws SM_ g:I <;> ]
SILTY SAND, SM, v.dk grayish brown, o
7 s-7 | 15 t-3-2 (I0YR 3/2), wet, loose. OVM=0.0, 18 .
1.0 s) HCN=0.0. < ao
. E T o ]
. ) g%
20 BOH=18 ] GE
4 S &
J Ss
i S&
P 5 —
] R &
250 — - -




] PROJECT NUMBER WELL NUMBER
[} OPE39293.B1.01 MW-04 oH
EET 1 OF i
CHM HILL l
A
MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT Reynolds Metals LocaTIONNear drainage ditch SW portion of site .
MEASURING POINT ELEV (NGVD) _2881 ___ DRILLING CONTRACTOR BeoTech-Stan
DRILLING METHOD AND EQUIPMENT HSA 8 1/4" Augers Conterra 250
WATER LEVEL ELEV/DATE 1645 7-15-04 START 1712-94 FINISH 7712-94 | ppgeR Hewd Hoffmann
= SAMPLE STANDARD © SOILDESCRIPTION | WELL COMPLETION DIAGRAM
=L —|PENE TRATION - z :
S —
T | 29 |E | RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | & - T
o] = |3y MOISTURE CONTENT, RELATIVE DENSITY | =
Ee | E | Wi | 8~ | g -g -5+ | ORCONSISTENCY, SOIL STRUCTURE, n '
S5 | = | £3 | o4 N) MINERALOGY pulg _L )
on = —-Z | Fu =618 _
o =) nEy
£ & s |
. - 0N =
Ef KK . ==
1 25 § g 4P 2 2] .
; SILT, ML, grayish brown, (10YR 5/2), s B €2
- 5-1 12 7-7-10 dry, black carbon staining plus black 7 T o © &)
4.0 ) (i) carbon pieces, stiff. OVM=0.0, g 59
- HCN=0.0. - © 4 o EU‘
5.0 28Fw F= —u
50 z ) . — o508 2 £
- SILT, ML, grayish brown, (1GYR 5/2}, S 3ES D &0
5-2 15 5-6-7 sl. moist, black carbon staining, stiff, >00 52
4 85 (13 Fe-oxide. OVM=0.0, HCN=0.0. 4 - @ /) - o
. . ML o o
i 1% % R% o
75 =
SILT, ML, black, moist, stiff, S !
7 5-3 15 4-{5-}-6 ?bundent rootts ancfj woodésgpgaés 7 0 7
: 1 o be a recent surface. =0.0, =
8.0 HCN=0.0. 1 8 <D v i
in . —
10.0 i z
10.0 SILT, Mt dk gray, (1I0YR 4/1), wet, 18 = I
S-4 1.2 7-13-14 v. sliff, well-graded. OVM=0.0, k= s =
s {27 HEN=0.0. 4 8 < = 4
. > @ - c
T 125 } 3 = s 1 I
P No recovery. = - O o
} 5-5 | 0 §/18 ‘ 7 o | 20% y
14.0 ® = 5a 2
| 2 | 8% ] |
) 150 g I | Eas :
k CLAY, CL,v. dk gray. wet siiff, 1 =) - SN -
s-8 | 15 7-8-7 plastic. QVM=0.0, HCN=0,0 I - n
1 185 is) al s 5 = 5 . _
’ N L - o
7] 17.5 . =1 g 1= - I
. CLAY, CL, v. dk gray, {10YR 4/1), S -
- s-7 | 15 5~6~7 ggt stigf. plastic. OVM=0.0, 48 - .
" N=0.0. T -
19.0 (1) 0 18 <-D> ]
200 200 ’ p v
g CLAY, CL, v. dk gray, [1OYR 4/1), o -]
5-8 15 5-6-9 wet, stiff, plastic, siltier at bottom. = oo
1 215 l15) 12 zo . -
wn Q
g 4 Se '
BOH=20' DS 7
=B
. - o5 4
133
5& '
= - 3 o -
as
—_ - oo
20 =t
co
-t — HTE =
) '
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I PROJECT NUMBER WELL NUMBER
b OPE39293.B1.0Y MW-05 SHEET 1 OF ¢
CHM HILL -
] -
MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT _Reynolds Metals LocaTion Near Sandy River
MEASURING POINT ELEV (NGVD) _33:99  DRILLING CONTRACTOR [GeoTech-Mickey
DRILLING METHOD AND EQUIPMENT HSA 8 1/4" Augers Canterra 250
WATER LEVEL ELEV/DATE 1265 7-18-04 START 7-8-84 FINISH 7=8-94 | pGGER Heidi Hoffmann
o SAMPLE STANDARD SOIL DESCRIPTION WELL COMPLETICON DIAGRAM
%u_ ; FENETTERSAI_TION - 3 - -
- — B
Wiy = 2 = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR, = P . — T
:1:2 > =5 ¢ MOISTURE CONTENT, RELATIVE DENSITY =1 T
EZ| & | wB | 3~ | g -g-g* | ORCONSISTENCY, SOIL STRUCTURE, 0B
BE | B | £F | gh | ¥R | MINERaLOGY 32a l‘l 1
on = —Z | Tw Soi8
- 4T
g or B &
_ 4% X & o
5t KK 23
25 1 2 2 oy
SAND, SP, dk grayish brown, {IOYR a S £
7 S 15 7-8-14 4/2), dry, medium, medium- coarse, 5P ‘ %=
4.0 . {22} sandy, toose. OVM=0.0, HCN=0.0. Se
. - [
5.0 7| g2
50 SAND, SP, dk grayish brown, {IOYR — 7 £ 55
s-2 | 15 7-10-9 4/2), v. sl. moist, loose. OVM=0.0, 72 I 52
1 85 (19) HCN=0.0. At 6"SILT, ML, gray and o o o
: Fe-stained, motiled, v. moist. @ 7 > &
175 1 28E a2 s .
SILT, ML, gray and Fe-oxided oE2E &
I 5-3 1 15 5-6-5 staining, mottied, v. moist to wet, - =os® @ -
9.0 ’ (1 plastic, stiff. OVM=0.0, HCN=0.0. _f @ /
” 7 J
0 10.0 i
0 SILTY CLAY, ML/CL, dk brown - 7 -
5-4 15 3-9-3 w/gray and Fe-oxide staining,
1 us {12) motiled, plastic, wel, stiff. OVM=0.0, - -
. HCN=0.0. _
1 125 w1 8+ AP .
SILT, ML, dk grayish brown, wet, ©
7 §-5 15 2-1-2 soft, Fe-oxide and gray motiled 90 .
14.0 (3) vertical streaks. OVM=0.0, o
: HCN=0.0. 49 J
5.0 , XN < D> v
50 SILT, ML, dk grayish brewh, wet, - @ - -
5-6 15 3-4-7 stiff, 10-20% fine sand, less a = =
1 185 (1 Fe-oxide. OVM=0.0, HCN=0.0. 48 2 = .
: £ G -
S .n -
175 ) 1w o 1= c ]
SILT, ML, dk grayish brown, wet, = = 8
] s5-7 | 15 7-2-8 stiff, plastic, stringers of SILTY ™ @ z S50 .
19.0 {10} SAND, SM, fine-medium sand. N2 B = *0 g
. : ML @ = =189/ _
20.0 2 = ga 2
. o - =~
200 SM, dk grayish brown, ] g - g%‘r =
5-8 15 4-5-4 orange, Fe-oxide and gray reduction < - Boa
1 215 {8} staining, wet. - 3 = 532 B
. ~ - ]
. - N
7 225 1 = @ .
4 SILTY SAND, SM, dk grayish brown, ® =
s-9 | 15 5-6-6 wet, medium, fine-medium sand. 1 2 1= Ly o
(12) o - =1
24.0 1 O - BES
BOH=25.2" - 580 7
50 - - XS R i
4 | w — dNT —
@ DO
. 1 & Un>. a |
9 oo 3
. |5 o




[ PROJECT NUMBER | WELL NUMBER
[} PE39293.81.01 MW-06
CHM AILL OrEszes B ° SHEET 1 OF i
— MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT Reynolds Metals LocATION Fieid on NE corner of Sundial & Reynoids Plants
MEASURING POINT ELEV (NGVD) 2681 DRILLING CONTRACTOR BeoTech-Mickey
DRILLING METHOD AND EQUIPMENT HSA 8 1/4” Augers Conterra 250
WATER LEVEL ELEV/DATE 178 7-13-94 START 1-8-984 FINISH 7-8-94 | 0GGER Heidi Hoffmann
- SAMPLE STANDARD SOIL DESCRIPTION ' WELL COMPLETION DIAGRAM
| ad
3& PENETRATION : z ‘
Qm\ = |2 & RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | & : - | - - -T_
o5 S |25 | & MOISTURE CONTENT, RELATIVE BENSITY | & i
ES ] & | B | 8- | gv-pr-g | ORCONSISTENCY, SOIL STRUCTURE, nS
5| £ | £3 | g4 (N~ | MINERALOGY 22la f _L; i
om — -z o . =0 O A
o2 gz 3 83
_ JE X~ = na
splg So 2 E]
3 ;} " &3 .E_..ED
1 25 172 8 P 53]
SAND, SP, dk gravish brown, {2.5Y Py a 3 £
7 5-1 15 5-7-8 4/2}, dry, medium, fine-medium sand, - S c
40 y {15) ienses of SILTY SAND, SM. g%
- OVM=0.0, HCN=0.0 SP o — 3
£ Ly
5.0 & Q>
50 SILTY SAND, SM, dk brown, (10YR o] S -y
5-2 | 15 1-4-2 3/3), wet. At 6%SILT, ML, dk grayish 7% B 5L
1 s . (6) brown, (IOYR 4/2), V. moist, / z 3, 04
: : Fe-oxide staining, sfiff. 0VM=0.0, . 2 - =
1 75 HCN=0.0. n B2 < ]
- SaZg =
SILT, ML, dk grayish brown, (0YR 5355 @
7 5-3 15 3-4-5 4/2). v. moist, Fe-staining, root - @ y h
5.0 ’ 9 casts, plastic, stiff. 0vM=0.0,
- HCN=0.0. . R
10.0 %
10.0 SILT, ML, dk gravish brown, wet, firm, - Y -
S-4 1.5 3-3-3 5-10% fine sand in stringers, 5 ,
1 u4s (8} Fe-oxide staining. OVM=0.0, 4 n -
: HCN=0.0. T 4 4
1125 1 E 1
] SILT, ML same as above. ML o
ss | s | e TEE | D -
14.0 (n IR = -8
@ -
50 150 , « 3 -
4 . " GILT, ML, same as above. - £ - 7
. S-6 | 15 4-4-5 : 1z 2 =
18.5 (9) : 5 = g -
s . 3 5| B33 ]
. SILY, ML, same as above. Eg - Qgg
] S-7 | L 3-3-4 g = sE 0 §
19.0 ° ) 5 =
- = - A -
S z J0G
200 —-200 SR = S3Z
SAND, SP, v. dk grayish brown, ] =4 - P -
5-8 15 4~-4-9 (2.5YR 3/2), wet, medium sand. R = - £
7 215 . {13} N N & - n .
_ SILTY SAND, SM, center of spoon, 2 - =)
22.5 1E = vEo
3 5(%%%}53{ 2v} dktgrayash brown, sp O = 253
N S-0 1.5 2-3-3 wel, medium sand, loose, 1w G ET =
24.0 6) 10-15% silt, | %JI <> i
w -5, N
20 — 8 8ok
) BOH=25' £ 828 4
pod o
- - 0 it B




- PROJECT NUMBER ' WELL NUMBER
0PE38293.81.01 MW-07 SHEET 1 OF !
—— MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT Beynolds Metals LOCATION North Parking Lot
MEASURING POINT ELEV (NGVD) 2838 DRILLING CONTRACTOR GeaTech-Mckey
DRILLING METHOD AND EQUIPMENT HSA 8 1/4" Augers Conterra 250 :
" WATER LEVEL ELEV/DATE _13.13_7-14-94 START 7-8-94 FINISH 729794 | 0GGER Heidi Hoffmann
— SAMPLE STANDARD SOIL DESCRIPTION WELL COMPLETION DIAGRAM
=zt PENE TRATION Z+
| 2 |2 |z RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | &
Q > <5 | Y MOISTURE CONTENT, RELATIVE BENSITY =
ZE | E | wB | 3~ | g -g--5* | ORCONSISTENCY, SOIL STRUCTURE, S
mE | 2 | &5 | S| Ty | MINERALOGY 32
awm — —2Z ool o0
k= x - ]
Asphalt ABPHALUT © u —
4 _ B i
BM, v. dk BM 1o 58 55
T 25 brown, dry. N S t-h
, e
| ‘ “SILTY SAND, SM, v. dk grayish 12 5 |
S~-1 0.8 8-9-6 brown, {I0YR 3/2), wet al boltom of SM S ‘_:‘:leg
4.0 (15) ss, medium. OVM=0.0, HCN=0.0. 3 . % 0o
Collect duplicate sample. 7 = =27
5.0 = 29
50 SILT W/SAND. ML, v. dk grayish —1& £z
s-2 | 10 4-6-1 brown, {10YR 3/1), moist-wet in sand ML 2 3
7 65 ’ (17) stringers, medium, sand is fine, silt is - B 2 A
: plastic. 0vM=0.0, HCN=0.0. ® & o
175 B8%a o g -
SILTY SAND, SM, v. dk grayish se2f iy & s
7 5-3 | 14 5-9-9 brown, {10YR 3/2), v. sl. moist sand ] 2885 = o 4
9.0 ’ (18) is fine, medium, mica flakes. @ k5 )
: OVM=0.0, HCN=0.0. . @ .
, 10,0 ~ %
00 SILTY SAND, SM, brown, (1OYR 3/3), u -
S—4 1.3 4-5-6 moist, wet at bottom of ss, medium, :
1 15 (1) mica. 0VM=0.0, HCN=0.0, =1 5 Z -
: sM | &
1 s 18 . ZNZ 1
SM, brown, {10YR 3/3), &
7 5-5 15 2-(2—6 wg;\i kéodse, mica. OVM=0.0, 10 -
’ 8 HCN=0.0. T
14.0 ’ | 5 <> ]
e -
Eo —15:0 ‘ : - =
’ SILTY SAND, SM, brown, mottled with -1 8 = 1
| s-8 1.5 2-3-5 brown gray reduced areas, wet, < o =
1 65 J (8) loose. OVM=0.0, HCN=0.0. 48 = = .
4 m .
%3] = %
75 ] 3 - £5 ]
- SILT W/SAND, ML, k. grayish brown, 5 = w®p
- s-7 | 15 4-3-3 {10YR 372}, wet, firm, mottled gray. . o = £87% T
19.0 ’ (8) ~10% Fe-oxide staining. OVM=0.0, 3 - O
- HCN=0.0. - g o | Bz i
200 —1-208:0 8 - Tos
: SILT, ML, mottled gray and rust ] o - E .2 ]
s-8 | 15 2-2-6 {Fe-oxide), wet, firm, interbedded ML T - D9
1 215 (8) with thin layers of fine silty sand and 15 o - et -
- sandy silt, siit is stiff. OVM=0.0, n o 7 <
1 25 HCN=0.0. 4 T 1= ]
SANDY SII T, ML, mottled as above, H = 28,
7 5-9 15 3-3-5 wet, firm, sand is fine. 1 0 - JEL .
24.0 © | I <> 4558
73 ’ L
20 — — 2 v 8oL _
BOH=25 g oF%
. . g ﬁg“ ]




] PROJECT NUMBER WELL NUMBER
[ OPE39293.B1.01 MW-08 SHEET 1 OF
CHM HILL £
— MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT Reynolds Metals LocATIoN Near Columbia River by Outlet of Company Lake
MEASURING POINT ELEV (NGVD) —25:32 ____ DRILLING CONTRACTOR 5e0Tech-Mickey
DRILLING METHOD AND EQUIPMENT HSA 8 1/4" Augers Canterra 250
WATER LEVEL ELEV/DATE .24 7-12-64 _START T —7-84 FINISH J=7=94 LOBGER _Heidi Hoffmann
o SAMPLE STANDARD SOIL DESCRIPTION ' WELL COMPLETION DIAGRAM
:éu_ PEN%_TERSATTION % -
o, 2 (2. |& RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | & Y - T
I‘:“x > ’&fﬁ g MOISTURE CONTENT, RELATIVE DENSITY =z T
o | b | w@ | O —g"-g* | OR CONSISTENCY, SOIL STRUCTURE, 0B
BE| 2 | E5 | 8y o MINERALOGY 281a (_]_ ‘L
[=172] =3 —_Z [3ag 3 o0 O
o ar 2 GRS
£ 25 & 25
- - 5, Ul =~
859 % X DX 24
28 51;_}1 SAND, SM, dk b {10YR 12 & L . ég—
: rown, a =
- 5 15 | Spoon broke 3/3} v. sl moist. OVM=0.0 SM 5 % ;5 g‘g’—
4.0 b -8
pu. s L md
5.0 %‘E v
&0 ' SILTY SAND, SM, dk brown, (10YR ] ey
s-2 | 15 7-8-12 3/3), si. moist, medium. 7 o =F
6.5 (20) At 8.2-SAND, SP, salt & pepper, sl. < og]
i moist, medium—-coarse sand. B 8 i
7.5 OvM=0.0. ‘O
@
. 7-5-g | “BAND SP, salt & pepper, v. sk . . B%Ee Z J
S-3 1 12 (15) moist, medium-coarse, medium, Sx5g 7%
8.0 VM=0.0. | SoE5 s i
10.0 SP
100 SAND, SP, salt & pepper w/red, v. - -
S-4 13 4-5-5 sl. moist, loose. OVM=0.0.
= %5 (o) - A 9/ E
1 ns 7 = 7
o7 3&%&1 Sg, saftisa /;ﬁcc%et moisi-wet, E / /
7 - -7-8 medium, 8” o brown, E < -
wo | 5010 (15) (10YR 4/3), wet. OVM=0.0. LAC
: - . LA L .
5o | 150 | I
0 SAND, SP, salt & pepper, wet, . I 5 7
5-8 1.3 6-6-14 medium, ~5% silt. OVM 0.0, 3
1165 ‘ (20) N A .
1 ws - ol -
SAND, SP, salt & pepper, wet, . =
7 5-7 12 5-6-8 medium, medium-coarse, loose. - = 1
19.0 ’ {12) OVM=0.0. ° =
. . T - -
;] -
20.0 © = IS
200 . SAND, SP same as above. — % - 3 —
- -6- OVM=0. = 35
1 s s-8 | 12 & 5P | g = 553 .
- . T — ROg
- 4 B = e J
225 5 o | BZE
SAND, SP, same as above. OVM=11, :'D’ = 237
i s-9 | 12 5-5-6 B 3 = 20%F .
24.0 ) ES - 532
- o3 - E“,,g_:‘ =
s g 250 = @ .
- SAND, SP, salt & pepper, wet, ] - -
s-10 ] 1 7-7-14 medium, ~5% subrounded pepbies. - -]
1 285 {21 O¥M=0.0. - - 359 -
g . . - LED
- - = S8
"= 7
] v _S‘.—%-N?
BOH=28" 085
Rel A=
4 - uc_‘g‘-'— -
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PROJECT NUMBER
0PE39293 81,01

WELL NUMBER
MW-09

SHEET 1 0OF

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT RMC Troutdale

MEASURING POINT ELEV (NGVD)

29.27

rocaTion N Landfil

DRILLING CONTRACTOR _G80oTech Exploration

DRILLING METHOD AND EQUIPMENT £3/4" 1D HSA

WATER LEVEL ELEV/DATE

START .8/4/94 8:30 AM __ FINISH

LOGGER Phil Brown

=E SAMPLE STANDARD SOIL DESCRIPTION WELL COMPLETION DIAGRAM
e & PENSETION SOIL NAME, USCS GROUP SYMBOL, COLOR % .
o 2 |2 & RESU : » LOLOR. | =
@ § I | Ze § LTS | MOISTURE CONTENT, RELATIVE DENSITY & - - T :
= o 5 W@ o g* ~8* -6* OR CONSISTENCY, SOIL STRUCTURE, o
HS| = |3 |od ) MINERALOGY @ 0 :
on| & |2 lxuw ‘ S8le B
SANDY SILT W/GRAVEL, SM, loamy. O f =2
. 5% gravel to I" angular, basaltic, dry, 12 ' L‘.’%_
it. gray/brown, firm. g s
125 ’ ~ S -!r Sm4
i SILTY SAND, SM, . brown, damp, 3 =2
medium fine, some minor coarse salt Ny o % £37
§ 5-6-7 and pepper sand. SM | o 32
{13} © y ]
5.0 ] -
50 As above 6" then coarser to med. — 5 4 8
Less sitt, SM/SP, mottled reduction & o .z
- 5-10-10 at base, some clay nodules {5%). B = =y
4 75 (20} i i R 5%_
- 4" SM as above, then SAND, SP, ® §§ ox
- medium, it. brown, damp, loose. ~ g=2 4 V4 5E 7
i 4—(;52—)7 ] 6 A mg A
10.0 N 7L
0.0 4" SM, brown/gray, mottled, damp - - T2 —
] firm, Then SAND, 'SP, sait & pepper, z z 7 BT
3‘(152‘)10 s. moist, medium-coarse, ioose. 7 S (=5 7]
<4 s SP g /s 2\;5 .
- As above; moist to wet. 1 ﬁ % R
4-6-8 2
7 {14} - -
5.0 15.0
5 SAND, SP, darker, coarser salt and 1 ]
B : pepper, more anguiar. Columbia River
9-9-8 sand {?), v. moisti. 7
(7}
1 175 : 15 1
As above. Wet at base, minor fine N b
- layer at 19.5', 1= —+ A .
6-8-9 =
- (17) ok a
a0 —120.0 e ‘
i As above, wetl. -§—£ S I 7
7 3-6-7 ‘ @ ° = .
(13) § 5—,% P <
7225 1= ' - = T
) As sbove. 0.5" silt layer at 24, red § 8 =
- staining below silt. T = 1= %2 ]
- 250 (20} SP § - gz .
. © - °
%0 As above. Siity clay layer=1.5 7 2 A= T% ]
B 3-4o5 thick. ] ] - La
(9) 5 2 = EE
T 275 N =) 1z (=3 "
] SP as above. 6" recovery. qm o it Né =4S
g 3 - T
- - E (@8] : E(uf; @ 4
300 — 5= <> 232 |
wn ) - O E
4 do 3 XY =02
o ‘ -3
— E =0
E w
wn (&)
-
a-

2" Diameter
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PROJECT NUMBER

WELL NUMBER

| 0PE30203.51.01

MW-10 SHEET 1 OF 1

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT .BMC Troutdale

MEASURING POINT ELEV (NGVD) 3028
DRILLING METHOD AND EQUIPMENT 6 3/4" IO HSA

WATER LEVEL ELEV/DATE

LOCATIONT2nk Area

DRILLING CONTRACTOR BeoTech Expioration

START 8/5/84 8:30 AM_ FingsH

LoGGER Fhil Brown

— SAMPLE STANDARD SOl DESCRIPTION WELL COMPLETION DIAGRAM .
L PENETRATION g
=3 =}
=4 > TEST | SOIL NAME, USCS GROUP SYMBOL, COLOR, | =
Wyl 4 19 = RESULTS & ™
o e e = ey MOISTURE CONTENT, RELATIVE DENSITY %
E & | § |w@ |G| 6 -6"-6" | ORCONSISTENCY, SOIL STRUCTURE, wg
o o
g a = = g g LUI:‘ {N) MINERALOBY g % 8 ‘L_
Silty loam gray, dry, firm, roots and M |2 T of o
| organic matter. = vz I
g { 1 D] 88 g
=it 2
1 25 1 4 D5 g B2 2
SILT W/SANDO, ML, brown w/gray S a8 / 7 1 &o £
3 mottling, dry to damp, medium, roots, ML -1 o & Z — 5]
5-5-5 30-40% very fine sand. - © ., E2 3
~ {10) § 3 5 = 5
5.0 .80 SL 2
50 SAND, SP, brown w/gray mottiing, [ : § 5
damp, loose, very fine, 30% silt. = K5} 7 Ty o
§ 3-7-5 B S 2 ©
(1) 8 >
1 15 T ¥
SILT W/SAND, ML, brown w/gray 2—’! y
7 mottling, moisi, medium, increasing —jn oy -3
4-3-3 fine and plastic'at 9" a =
7 {6} 12 -
10.0 Ko} -
10.0 SILT, ML, brown, moist to wet, o -
medium, plastic, 10% very fine sand, =
e 1-3-2 10% CL. 7 =
(5 =
T 125 B =
Same as above, wel, plastic, 10-20% ° -y c
- cL. - ] - 29
1-1-1 e = w3
. (3) . g - =hs
15.0 : o ® = 2z
50 ~ SILT, ML, as above, grayer, <5% . g w 8o
. sand, 0% clay. bl - o
. 1-1-2 . 5 = T
3 ML 8 - e
175 g = 51
SILT. ML, as above, some = - . %
- macro-pores, very wet, - & - N
0-0-2 @ -
. (2) 7 & -
20.0 ° -
200 SILT. ML, as above, 7 =
. 0-0-3 48 =R =54
(3) % =N pa=
1 225 12 =8 320
SILT. ML, as above, gray w/brown g ol B 285
- motiling, 20% v. fine sand. = E JEN| A oE%
[T—— ¢ L Naos
1~2-3 b Q5
250 25.0 13 3 =
2 SILT, ML, grading to sand (SP) at -2 — 29
base, gray, wet, loose, sand very ] c 9
. ;_2_}4 fine, 20% silt. & - e
(8
7 2rs }
1 SP

’lards1

3 Bul

ng v/

Casi

jﬁ‘le

X

Pratec
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| CHM HILL |
-

PROJECT NUMBER
OPE39283.BLOI

WELL NUMBER

MH-1i SHEET 1 OF

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT BMC Troutdale

MEASURING POINT ELEV (NGVD)

31.61

LocaTIoN East Bate

DRILLING CONTRACTOR BeoTech Exploration

DRILLING METHOD AND EGUIPMENT € 3/4” 10 HSA

WATER LEVEL ELEV/DATE

START 8/4/94

- FINISH 8/5/94

LOGGER _Phit Brown

= SAMPLE STANDARD SOIL DESCRIPTION WELL COMPLETION DIAGRAM
3L PENETRATION z
4 —
oy | 2 12 | & RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, | £ U T
Ig > <:E:J I~ MOISTURE CONTENT, RELATIVE DENSITY =
[aeiTy & wo | O+ * A" _A" OR CONSISTENCY, SOIL STRUCTURE, no
s ; 3 int] (N) MINERALOGY Bwle
owm = —Z [s AT o0 O o g’
SAND W/SILT AND GRAVEL o T TS5 g{r
- IML/SP/GW. fill, it. gray to tan, dry, 1£ 28 X1
oose. Q > 3 ]
T 25 i o g >4 b 8o o]
SAND, SP, brown damp, loose, no @ = ] £
- layering, medium—loose (filt). . oo % Ba 3
7-7-8 sp T & o 5%
. (15) . 5 ™ oy 51
5.0 5§ og o2
50 SILTY CLAY/CLAYEY SILT, ML/CL, © 35 f ) g 55
brown w/red mottling, damp, dense. ° Eig
y 3-4-4 5% fine sand. ‘AL/C[ 5 o
(8}
175 ] - N
SAND W/SILT, SP, brown, wet, o -
n medium. 25% silt. 18 - E
2-3-4 = =
7 (7) 1= © = o -
fonl [ [+1]
0.0 10.0 ) & 2 - =4 @
- SAND W/SILT, SP, as above; finer, 1= @ = ol ]
closer to SP-ML. b 8 - 30
7 2-2-2 15 & = SO -
{4) @ o - 55
- _ ‘é” o -y nT A
12.5 = g - 58
SAND W/SILT, brown to gray, o ‘™ = Z — @
- variable silt layering soft to medium RP/ML b S - o2 -
1-2-3 gray. - =) = g
7 (5) . 3 = Sc A
g —150 : Q& = ~2
) Same as above. 7 7 - 2T 7
wn - pud
| Za° 1 5 - 23,
’ 0
1175 . {—> £32
Same as above. Last 6"=ML, -+ i_ce g8
- T e -
R S
f-2-3 B 2-a
7 (5) ML= gm 4
a0p —-20.0 = o9
: Same as above; Ist 67 ML. g e T
l 2-4-3 Lol B .
Ea BP/M &
T 225 ] ﬁ ]
4 de |
B
B w
250 — — ._'




] PROJECT NUMBER WELL NUMBER
.81 ¥
DPE39203.81.04 MH-12 SHEET 1 of '
MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG
PROJECT _BMC Troutdale LOCATIONSH Field '
MEASURING POINT ELEV (NGVD) 2253 DRILLING CONTRACTOR SeoTech Exploration
DRILLING METHOD AND EQUIPMENT .8 3/4" 1D HSA
WATER LEVEL ELEV/DATE START .8/4/84 FINISH —____ 10GGER Phil Brown l
- ANDA , ‘ AGRAM
= SAMPLE ST 1318 © S0IL DESCRIPTION WELL COMPLETION DIAGR
zh PENETRATION ’ Z
- . =4 .
%’-ﬂm = % g:- RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR, E ™ o T
Ig > <:E'-u ‘-‘>-‘ MOISTURE CONTENT, RELATIVE DENSITY =
ol & | wi | 3~ | g -g-g | ORCONSISTENCY, SOIL STRUCTURE, 0
BE| £ | EZ | SE Ny MINERALOGY ol g i
[ 37 — —-Z oo o0 [ g
LOAMY SILT W/BRAVEL, ML, dry, It. o T 83
R gray/brown, firm. <5% gravel. 4= =R
Angular basall to 3/4" diameter. 5 >< >< o2
oo
1 2 £ i+ Mb | H
o'z
SILT, ML, dk. gray to it. ® / / £Z
T gray/br_e;«n, dry to damp, firm. Some - z 2‘55-
4-7-G red staining, roots and organic - / 2%
- {18} debris. 5% very fine sand. - 5 5 S
58 s ¢ °f g2
50 Top 6":SAND, SP, fine to medium, it. SP © o® 5o |
gray, moist, loose. Botiom 8"SILT. = ol
. 8-8-3 ML, gray, v. fine, wet, firm. - o / A N
{9) = 5% o
175 . S 7 °3% R
SILT, ML, gray, wet, soft, some root < g2
b debris, 10-20% clay. - = 4 o= =
. 1—(23.)-} 4. é A A Ig_::ﬁ -
10.G M| § E 7/ ‘:\‘Es_
10.0 SILT W/SAND, ML, gray, wet, soft. ® ]
20% v. fine black sand, =
' % ’ -
7125 - E % R
SILT, ML, as above. 20-25% clay, @ g
- B firmer. e N7 23 i
—-1-2 = 531
. {3) ‘,__Eg —+- L é %;_3 -
5 5.0 x 20-
$H.0 - - © SAND W/SILT, 5P, dk. gray, wei, Ty 2 . £9 ]
soft to medium, v. fine sand, 30% silt 8 B . g
§ ‘ 0-1-2 {coarser). 4% 1] I I Sy R
@) £ g = s
7175 P98 5 - ol . l
I same as.above. Boitom 5“SAND, = g = cog
~ SP, medium to coarse, dk. gray, wet, Ha @ = <j“— .
{~2-2 soft, interlayered w/sill, o1 5 =
. (4) . 4 § S = - .
20.0 2 o =
200 SILT, ML, k. gray. wet, firm, 15% v. ] 3 - -
1 fine sand, slightly piastic at base. -+ & - F
o X B — |
1225 ML © —Y(-—f .
ML/CL, gray w/it.
- green motiling, wet, soft fo medium, g 7 §88
{=3=2 much 1ot debris and vegetation. // 7 o35S
- (5} - s S6E A
2 —| 250 ML/CL (_»] % 202
0 1 same as above, Bottom B":SAND_ iy oD
W/SILT, SP, dk. gray, wet, sofl, Jne ]
. mediuym {o fine. 08 F %,. N
-3 -—
: sl 5o I |
=35 o9
] 4 5™z o
g.c O 7
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Appendix E
RMC Production Well and Sampled

Offsite Well Geologic and Well Drillers’ Logs




STATE ENGINEER MULT .Well Record

STATE WELL NO. .1§/3-237(1)

- Salem, OrégoEi~ -~y - .COUNTY - ...z Maltnomah +<
‘ 60 1308 APPLICATION NO, GR~ 1627
OWNER: .. Reynolds Metals Co. ADDRES%: Sundial Rd,
1 CITY AND  qpoytdale, O o
LOGATION OF WELL: Owner’s NO. -ooeetoeeeeeeeeeeeame STATE: routaale, Uregon
............ Yo W% Sec. .23 T. .1 JRR 3. m WM. f :
Bearing and distance from section or subdivision ' g
corner Ne37°09'W. 2732! from SE cor. of sece 23 v e i
Lray|
t !
T ;
| |
; I TR N N
Altitude at well 26 i !
M i
TYPE OF WELL: Drilled  Date Constructed M2y 1942 ] |
Depth drilled 282! Depth cased 282! Section .......23........
CASING RECORD:
12 inch
FINISH:
AQUIFERS:
WATER LEVEL:
S feet
PUMPING EQUIPMENT: Type Pamona 7.stage turbine.. - HP. (0]
' Capacity 735 GPM. S
WELL TESTS:
Drawdown .....cco......- PR ft. after .o hours G.P.M.
DrawdoWn .eeeeceeeceecacecananas ft. after .....ececeeeee... hours G.P.M.
USE OF WATER ....1ndustrial Temp. °F, , 19
SOURCE OF INFORMATION ....GE= li5
DRILLER or DIGGER
ADDITIONAL DATA:
Log ..X .. Water Level Measurements .................. Chemical Analysis ......ccccccecece.ee Aquifer Test ..covmeneenne

State Printing 89316




M ‘ﬂf“\ﬁ.—

mmmems T e i
| Application No.@ 26255
Well Log e
Owner: /P/”éé-/f %e/n Co. Owner's No. ¥4 / x4
Driller: ‘ Date Drilled £2.4.. 23 4.2
CHARACTER OF MATERIAL S B ey
Toeo sor/ o 4\ _/ /
’ 7 =z =
So/F b e si/E £ c/’z b 25 =27
Heard s//F & saws’ 2.5 27 |lz=z
Sesr S 1or 7Y i Are 27 |\ /22 | 75
&g#ﬁ/—e/;/—are//?? Scrsrd\ 22 s O Z
Saerd Lo O 2z 0 <z
G ey sz 22 o zes | B/

Zar?e fave / 28 4

=
44_2.25__7?_&_2://— o fer |2 64 25 F =
foﬁﬂt&x‘é 26w |zze | O
<7

Sy Z27® |zg=




STATE ENGINEER M UL T Well Record STATE WELL NO. lN/j-?.jG Q.)

Salem, Oregdfi=s- - - T COUNTYYEisEnssMilthomahey
APPLICATION NO. GR=: 2@“
61322 R
\ MATLING
OWNER: _Reynolds Metals Co. ADDRESS: _ Sundial R4,
‘ CITY AND
LOCATION OF WELL: Owner’s No. 2 STATE: Troutdale, Oregon
SW_o3 ME Yse.23. T .1 xgi(a .......... m WM. ! :
Bearing and distance from section or subdivision j
corner Ne 37h9', W, 1950' from SE cor. of seC. 23 } o
H a(1)
: i
1 !
I S SRS S
Altitude at well 26! { 1
N [}
TYPE OF WELL: Drilled Date Constructed .2/23/42 ! |
Depth drilled 268! Depth cased 268* Section 23 ..
CASING RECORD:
10 inch
FINISH:
AQUIFERS:
WATER LEVEL:
78 feet
PUMPING EQUIPMENT: Type ..............bamona, 7 stage turbine . HP. 0.
Capacity 530 GPM.
WELL TESTS: _
Drawdown .. 22 £t AFLEr oo hours 530 GP.M.
1) X% 1030 - S < - < 7. hours ' GPM.
USE OF WATER .. Industrial Temp. o, .19
SOURCE OF INFORMATION .. GB=- Ll5
DRILLER or DIGGER
ADDITIONAL DATA:
Log .. X .. Water Level Measurements ................. Chemical Analysis ....cccoee....... Aquifer Test ..cooeeeenen

REMARKS:

State Printing 89316




‘STATE ENGINEER °~ L T T
Salem, Oregon

= fState ;?Veﬁ Ng; :"_ o

Well Log

County Aesd P ovrmins

Application No. .6 f’?ﬁ' L

Owner: / z.olols. ﬁ%/ £

Owner’s No. & =

Driller: Date Drilled /2. 28 “HZ
7;;9 sor/ O 2 A
Sas - sowe wa e = /S E J
St sepS 7é 7 2 /&
loatce sasrz 2 7 & <
Saud teil¥ o gggg-e./ Z 7 7 ya»)
Sa s g7 /45 | &%
Sandsome salere pavel fAS | Us 7 |/ 2
5@”0’.5‘:9»972 Waac/ 57 |\ /65 P
S‘a,ng/ [6s |\ /8/ /&
S can /s |20/ | 2o
C&iﬁy&z@ﬁiéﬁézﬂé--iﬁj 2/ 4 /3
lza/ £ (_9'/&1/&/ .@// leaer | 2/2 | 223 /Z
Flpe o 22> | 245 | /2
@@M/M 2945 |25/ | 6
J@(_@zfmz/-gﬂ aare |\ 2S5/ |25 | 7
_f@zg__e/&zzz_mé_szﬂa/ 255 | 268 |\/O




P TN

STATE ENGINEEE  pmy| T Well Record

Salem, Oregon -

STATE WELL NO. .. /.:'5#23GC2')

:COUNTY-+: === Miiktnomah =
061323 : APPLICATION NO. GR=:L62 7. _
OWNER: _Reynolds Metals Co, ADDRESGS: Sundial Rd. LT
CITY AND
LOCATION OF WELL: Owner's No. .3 .. STATE: Iroutdale, Oregon
o N. E.
SW 3 M spSec. .23 r_ 1 xs¥r. 3 WM ! :
Bearing and distance from section or subdivision j
corner ... 367! N, & 153k*' W. from SE _cor. of sec.23 ! o
1
i G(2)
i i
| |
I ———
Altitude at well 28,5! f i
: ! !
TYPE OF WELL: Drilled _Date Constructed .June_'4L2 L f
Depth drilled 281! Depth cased 261! Section.....23 .
CASING RECORD:
12 inch
FINISH:
AQUIFERS:
WATER LEVEL:
72 feet
PUMPING EQUIPMENT: Type ... Pamona, L stage turbine HP. .10
Capacity ... 120 GPM.
WELL TESTS: ,
Drawdown .......t3. . ft. after . hours 600 GPM.
Drawdown oo £t aftOr e hours G.PM.
USE OF WATER ... Industrial Temp. °F. , 19
SOURCE OF INFORMATION ....0R- bli5
DRILLER or DIGGER
ADDITIONAL DATA:
Log .. %...... Water Level Measurements —............ Chemical Analysis .................... Aquifer Test coeeeeeeen-

REMARKS:

State Printing 89316




' - ‘STATE ENGINEER

" State We = S
e o S WO G
SR Application No. G ~F& 2.
. .. Well Log .
Owner: Fe/&a/aé-m/ Co. Owner’s No. .. ¥#%.7
Driller: : Date Drilled . ¢/2# e “42
MMW o < =
Coarse sa s S a4 L7
Ble s/ F /g 2.5 v
Hard  sandssowe 2.5 7o 9s
Sasze 70 /' Z 4 [Z<F
Corenres pravel /2% /27 e
e colfay /27 ZXg 27
lewentfed oiavel 224 | z227 a
Llre olay 227 |2%2 /c
M/do vave/ 2ZLF | 2FS 2
__-S_‘zb_gﬁ_?f rave 2945 2 £ 3
Lo w250 - raype/ 22T 25 2.
Cravel - wates bearriza |Zs52 z2& 7 o
Coc s e _pAcs Sy RXer (27> (2.
Cesrcn S pravel Z27z =75 =z
Sas Z 25 2Z77 2.
Conglow zrate 277 zyro | =
Bordwn c/é/y 2 2o 2 B/ /




STATE ENGINEER MULT ‘
ATE ENGINEGE MULT  Well Record
06132 8 MAILING
OWNER: ._Reynolds Metals Co, ADDRESS:
« CITY AND
LOCATION OF WELL: Owner’s No. .1 STATE:

STATE WELL NO. Wj;éﬁﬁl
COUNTY~_.__..= :Multriomah.
APPLICATION NO. GR- Li62

Sundial Rd,

Troutdale, Oregon

N. E.~
SE 3y NE 3Sec.23 T _lIXXR._3 3 WM ! !
Bearing and distance from section or subdivision j
corner 3540 .Bi & 967' W, from SE cor, sec. 23. . i ®
! H(1)
i i
| !
Altitude at well 28,5° B ! N -i
' 1
TYPE OF WELL: Drilled _ Date Constructed -8/3/h2 | 1
Depth drilled 190! Depth cased 190¢ Section ...23.....
CASING RECORD:
12 inch
FINISH:
AQUIFERS:
WATER LEVEL:
53 feet
PUMPING EQUIPMENT: Type ...........Es Moo 8. stage turhine HP. .75
Capacity 980 GPM. .
WELL TESTS: :
Drawdown .........22____ ft. after .. hours . 10L0 GPM
Drawdown oo ft. after vl hours ) GPM
USE OF WATER ... Industrial Temp. °F. , 19
SOURCE OF INFORMATION ....GR= L5
DRILLER or DIGGER
ADDITIONAL DATA:
Log ...k....... Water Level Measurements ............. Chemical Analysis .................. Aquifer Test «oee.e...

REMARKS:

State Printing 83516




. . STATE-ENGINEER .o e State-Well-No:/4/) Jv-a 5.0
Salem,Oregon County <&z / TR ’}»ff‘ :
' Application No. .G/~ 262,
Well Log
Owner: Eﬁ/ﬂé(dé.« : Owner’s I;Io. M A
Driller: - Date Drilled 4;—,&4{4&,.,_
CRARACTER OF MATEIAL o ——
=, ‘ )2 Vd = 4
Veltow si/F =z /2 d
Spe s/l /Z 25 |47
6‘/57 ser’ 25 [52 | /TS
Laz‘;,ce_ce##é_zzs@_/fmea' /s g & S
&u@u&m%e_iéﬁé oA Z/
(0@ srissm Sewsr o/ LZ5T /Z? =
Lravel weZf clay brrdem | /77 | /20 | /L3




- -_-..——~..~-1"_""'

STATE ENGmEEn MULT 3o STATE WELL NO. _1N/3-23H£2J
. Salem, Oregon ' ) . o Win’ Bﬁ?Ol‘d_ . <COUNTY - ":&*Multﬂﬂmah* -
: ' " APPTICATION NO, Gh- GR~ 162
MATLING
OWNER: .Eeynolds Metals Od1 13 331 . ADDRESS: .. Sundial Rd,
CITY AND
LOCATION OF WELL: Owner’s No. .%o STATE: Troutdale, Oregon
. N. E. -
SE 3 MNE_¥Sec. 23 T._ 1 XX,R._3 W WM ; !
Bearing and distance from section or subdivision :
corner 37h0" No & 1015' W, from SE cor. sec. 23 : o |
t
' - H(2)
] ;
! !
I 5
Altitude at well 28,5! { I
‘ 1
TYPE OF WELL: Drilled  Date Constructed ApTe 1943 1 |
Depth drilled 33! Depth cased 277! Section .23 ____
CASING RECORD:
16 inch
FINISH:
AQUIFERS:
WATER LEZéEL:
feet
PUMPING EQUIPME Pamona, 7 stage turbine ‘ mP, 150
Capacity G.P.M.
WELL TESTS:
" Drawdown ......20. .. ft. after ... hours : 1900 GPM.
DrawdoWn ceeeceeesreseerenes ft. after .o hours ... ) GPM
USE OF WATER Industrial Temp. °F. , 19
SOURCE OF INFORMATION ..GR=_Llo
DRILLER or DIGGER
ADDITIONAL DATA:
Log —X .. Water Level Measurements ............... Chemical Analysis .................... Aquifer Test oot

REMARKS:

State Printing 39316




'Welxl Loq

Owner: /?9&&4//:.J%Ca« s OWET's No.
Driller: .. ' Date Drilled 27/ e
| e e
7;} o sor/ a Z =z
_CZ%L,_MQ YV u 4 +£.5 e
s . A 45 |\uso /o5
ComwenFeal farye 2 rave/ ]S5O 767 /7
aro e/~ /67 r'E s 7’8
So s e/7¢/ e ﬂ?’--r.oe/ /TS /PC S
bocave! ail% gé}/ brvder |/ 2O Z2zo Fo
Llee aloy Fsans 220 22y 2z
Grarelvesy Kjpdle oy bave wakel295 |25 7o
Grey savc” 255 223 |70
(’/?/ 262 |\z2&ss 2.
Saef A e 29‘”‘5._&; a{pﬁzro/ 2& s 255 xo
Loe ctay | 2 &S S <5
Sea ;aév/é(g Fo o Fr o Fo




4 a T -

STATE ENGINEER STATE WELL NO. _1N/3-231(3)
Salem, Oregon MULT Well Record _COUNTY i Multnomah
T gG1 311 -~ APPLICATION NO. GR= 462
OWNER: .Reynolds Metals Co, ADDRES%: Sundial Rd.
CITY AND
LOCATION OF WELL: Owner's No. .._..0 STATE: Troutdale, Oregon
- N E.
BE 3 NE 3 Sec.23 7. 1 EIR.3__XWK WM % !
Bearing and distance from section or subdivision : !
corner 3559' N. & 1157! W, from SE _cor sec. 23 ! ;e
[}
i i H(3)
T :
- f
et d
Altitude at well 28,5! i i
. t
TYPE OF WELL: Drilled  Date Constructed .2/27/L8 | !
Depth drilled ........279" Depth cased 279! Section .....23 ..
CASING RECORD:
18 inech from O to 193 feet
12 inch from 180 to 279 feet
FINISH:
AQUIFERS:
WATER LEVEL:
55 feet
'PUMPING EQUIPMENT: Type - Fo M., 5 stage turbine . up. .80
Capacity 0 GP.M. )
WELL TESTS:
Drawdown e £t after el hours GP.M.
DrawdowWn ceeeeceeeeeeecenee ft. after .oeeees hours GPM.
USE OF WATER Industrial Temp. °F. , 19
SOURCE OF INFORMATION .. GR=_LL5 ‘
DRILLER or DIGGER
ADDITIONAL DATA: |
Log ... X ... Water Level Measurements ................. Chemical Analysis ................. Aquifer Test ...

REMARKS:

State Printing 89316




" STATE ENGINEER -
Salem, Oregon

Well Log

Owner: /‘?31//7&/0/ % Co.

Driller:

Owner's No, % é

Date Drilled Jé&._é, 2L 2 5

CHARACTER OF MATERIAL

{Feet below ‘and surface}

From

To

Thickness
(feet)

: Qﬁf_%/?_ﬁ__ié_&l_&m e

o G é

BLwe ss /7 /A EXs 29
Hard Llve a/e,y/ 25 SL /S
Qand =./7 frc/az/ S5 0 [ £7 ([/7
ELue //a.:/ /62 /7E e
C‘emerzfeo/ o/—a,re/ /7€ /73 /7
Q_g&e__&._u Ao |79 296 7
Z_m&iégmu@zﬁ 200 _|z204 3
Sand & C/a.l/ Zo &6 235 =<
Bl = n/a.y Fs  |zso /s
_Qéu_lz/ea/ ﬂ?/“&lf&/ 2850 Zs T s
Se s 2% |2&62 +
M_L_‘;_wc/ 262 | RGEFE g
Mmé,c_m_/u 268 |z77 2
CZA_M&J%L&Z_M Zz7 7 727 Z




STATE ENGINEER STATE WELL NO. _1N/3-=23H(L)
.- -Salem,Oregon . - 2 MULT W_en BeCOId - COUNTY wooo = Multnomah.
| 66 1328 . APPLICATION NO. GR-_Li6?
OWNER: _Reynolds Metals Co, ADDRES%: Sundial Rd,
CITY

AND
LOCATION OF WELL: Owner’s No. ...l STATE: Iroutdale, Oregon

N. E.
SE 3 ME 3iSe..23 T 1N R._3 W, WM § !

Bearing and distance from section or subdivision j

corner 304! No & 947! W, from SE cor. sece 23 K g(h)

‘ -
i
! ;
| !
I 4
Altitude at well 28,51 3 :
: ! i

TYPE OF WELL: Drilled Date Constructed -5/12/L8 K |

Depth drilled ........ 251" Depth cased 25h! Section.—._ 23 ___

CASING RECORD:

18 inch from O to 203 feet
12 inch from 190 to 25l feet

FINISH:

AQUIFERS:

WATER LEVEL:

70 feet

PUMPING EQUIE, F, M., 5 stage turbime HP. 60

" Capacity :.P.M. '

WELL TESTS: . | -
Drawdown e ff after o - hours . G.P.M.
Drawdown ....cococcceceeceesnceee T ATEET oo hours ‘ GPM

USE OF WATER ... ndusirial Temp. °F, .19

SOURCE OF INFORMATION . Uh= Ul

DRILLER or DIGGER

ADDITIONAL DATA:

Log ..A .. Water Level Measurements ... Chemical Analysis .................. Aquifer Test .
REMARKS: ‘

State Printing 85316




Driller:

rvesr

Elvce ss/A

Béu L‘/
-_E_LMH ?;ha/

Bloe oloay

rd

ECQM/A c/e/r

Crey S l;l
e

ﬁ.ﬁﬂ_:znéz/ ”g /‘_@V-&/

Cﬁm&&_i;g_mzz/

ye«/,
7

( s
-J?//p cfa,y

ﬁ/a l c:/a.y

0

Looce pravel & cawd —
wales /e.ar//yf

-]

ﬁw/ﬂ c / é/ﬂo/e/*'zf &
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MR B B NN = e

N \

STATE ENGINEER M UL T STATE WELL NO. m/_a-ﬁggsg
Salem, Oregoii: . ngl Be‘;?rd - . :COUNTY _:z-. = Multn
3 30 APPLICATION NO. GR~ Egz
001 MAILING
OWNER: .. Reynelds Metals Gc. ADDRESS: . Sundial Rd.
’ CITY AND s
LOCATION OF WELL: Owner’s No. .8 STATE: Iroutdale, Oregon

. e N. E.
SE_ % NE_ 3 Se. .23 T 1 XER._3 W, WM ' :
Bearing and distance from section or subdivision :
corner 39813 N, & 80h' W, from SE cor. sec. 23 K o |
. 1
t
_t H(S)
' .
{ {
: d
Altitude at well ... 285" - i ;
: ! !
TYPE OF WELL: .Drilled pate Constructed 9/21/U8 i '
Depth drilled 248! Depth cased 28" Section 23
CASING RECORD:
18 inch from O to 160 feet
12 inch from 152 to 248 feét
FINISH:
AQUIFERS:
WATER LEVEL:
60 feet
PUMPING EQUIPMENT: Type Fo M., 5 stage turbine ' HP. 60
Capacity 1000 GPM
WELL TESTS:
Drawdown .eeeeeeeceae. £ after .. hours GPM.
Drawdown oo £, after ooeeeeeo......... hours GPM.
USE OF WATER ... Industrial _ Temp. °F. . ,19
SOURCE OF INFORMATION ..GR= Lho
DRILLER or DIGGER
ADDITIONAL DATA:
Log ....X. ... Water Level Measurements ............. .. Chemical Analysis .....ocooeeeeeece Aquifer Test -oere

REMARKS:

State Printing 88316




| O.W;zer: &/Jl/aél

».'«n.)—

.Apphcatmn No .G iz =

Ovmer’s No. ........_....,.«

Driller: Date Drilled sz /j_g/ A
Qzaar_{y_&_s_qgaiﬁaa plper| O 2 =
oo s W& saures Z Tt =,
Bloe ctoy ‘ Tz sz = >
Lrowws s /- ses/ 7 32 /L g /9 s
ety e Lo ﬂaré.g_g/ /22 \/S/ =
Crep s oo /s /57 >z
&M%M&M /57 /é 3 '8
CGrey .cc2su , |/fé€ /2 2| =2&
C&mﬁLﬁ_mef/ 7 2/5‘ ENE s =
ooz = s iz & grmpe/\ 25 | 2585 | LT
bty ot B tia
Sond & SIS RET |\ 2a28 | /2




- STATE ENGINEER MULT Well Record STATE WELL NO. .. 1N/3=236(3)

Salem, Oregon COUNTY - Maltnomah..
. - 361324 P APPLICATION NO. GR= 162
OWI\TER: ReynOIdS Metals CD. t ADDRES%: Smldial Rdo
CITY AND
LOCATION OF WELL: Owner’s No. 9 STATE: Troutdale, Oregon

N. E.
SWoy NE yise.23 T 1 ¥R 3. %W wm
Bearing and distance from section or subdivision
corner ......3459" No & 17Lh' W, from SE cor. £€G..23

t
11

°
G(3)

o mamid e wamanin de -

- —— -

RS RSN Sy S S
Altitude at well 28,51

e e 4
[ e =

TYPE OF WELL: Drilled  Date Constructed ..1/23/h9.
Depth drilled 295! Depth cased 295! Section .23

CASING RECORD:
20 inch from 0 to 1363 feet
12 inch from 128 to 295 feet

FINISH:

- AQUIFERS:

WATER LEVEL:

105 feet
.PUMPING EQUIP{\&ENT: “Type | Peerless, 2 stage turbine . .. HP. 10
Capacity 200 GPM.
WELL TESTS: .
_Drawdown .eceeeaeeeecaeee ft. after e, hours G.P.M.
Drawdown .eeeeeveeenereeene. .. ft. after e hours : GP.M.
USE OF WATER ... Industrial : Temp. °F. : oy 19

SOURCE OF INFORMATION ...GR= Lkb
DRILLER or DIGGER
ADDITIONAL DATA:

. Log .. X Water Level Measurements ... .. Chemical Analysis ................... Aquifer Test ceeeenne

REMARKS:

After development of well at 295! silt condition could not be -remedied.
Well was back filled to 180! before pump test.

State Printing 88316
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STATE ENGINEER MULT Well Record STATE WELL NO. . /3-236(L)

. -Salem,Oregon... : el ~ - -COUNTY Syt w}iul’tnomah =
g 001340 SGREY

OWNER: ..Reynolds Metals Co, ADDRESS: S

LOGATION OF WELL: Owner'’s No. .....20______ STATE: .....Iroutdale, Oregon :

-

- N. E.
Wy ME_3Se..23.T. 1.8 R_3. W, WM
Bearing and distance from section or subdivision
corner 3198 Ne & 175! W, from SE cor. sec. 23 .

Altitude at well 28,51

TR SUPFETC R SRR S —.

TYPE OF WELL: ..Drilled Date Constructed .8/17/43.
Depth drilled 625! Depth cased 6251 Section .23 ...
CASING RECORD:

20 inch from O to 1O feet
12 inch from O to 625 feet

FINISH: : - ]
Perforated from llili to 185 feet - shut off when well was redrilled to 625!

AQUIFERS:

WATER LEVEL:
78 feet (1955)

PUMPING EQUIP Peerless, 3 stage turbine HP. 60
: Capacity G.P.M ) '
WELL TESTS: : :
Drawdown ... 40 ft. after oo hours 900 GPM.
Drawdown ...“..,.'...l@.....-w £, AFEET woroeeeeoeeree hours 1100 GPM.
USE OF WATER .....Industrial Temp. ........... °F. .19

SOURCE OF INFORMATION ....S% Lo

DRILLER or DIGGER

ADDITIONAL DATA:
Log ....X.... Water Level Measurements ............... .. Chemical Analysis .........cco... Aquifer Test oo, :

REMARKS:

State Printing 89316




mfr - 7o%: STATE ENGINEER- ~  ~ -~ - 7
" *Salem, Oregon

©State Well* “Na. (ﬁ%f “ﬁ’a‘??ﬁ:
County #27 e/,

Application No, B4 ~5 & =

Well Log
137‘4/ |
Owner: F&.‘.//Jé/a/ﬁ' ........ raoe € Co Owner’s No. /0

Driller: ===

Date Drilled 4%#15'4,7
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- STATE ENGINEER - "-

Salem, Oregon

R -- T
States' Well N‘S /4’- d
County /f,/fa/f o

. Application No.(3 4 f "4@

Well Log S
ctals -
owmer: [l b0l Mrmarls. 5 Owner's No. . BELD
Driller: Date Drilled _—
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STATE ENGINEEE MUL STATE WELL NO. _.1N/3-23a(5)
Salem, Oregon. %- weu ?;ecord = "COUNTY - “Multnomah -
gﬁi £5 e APPLICATION NO. GR- 462 _
MAILING
OWNER: . Reynolds Metals Co. ADDRESS: ... Sundial Rd,
CITY AND
LOCATION OF WELL: Owner’s No. ... 1L STATE: .......Iroubtdale, Orezon
E.
Sy My 23 gL AR 3. %, WM. ! !
Bearing and distance from section or subdivision ' : !
corner 3246' No & 17! W, from SE cor. sec..23 } G(5&§
) : %
| f
I .
Altitude at well ....28.3" i i
= 2 ' i
TYPE OF WELL: Drilled Date Constructed -8/17/LS. ] |
Depth drilled ... 392! Depth cased .~ SLL! Section .23

CASING RECORD:
20 inch from O to 147 feet
12 inch from O 4o SLl feet

FINISH:
Perforated from 1L7 to 187 feet - shut off when well was redrilled tp 592!
(2/16/553%
AQUIFERS: '
WATER LEVEL:
s feet
PUMPING EQUIPMENT: Typ Type .....Peerless, 3 stage turhine e HP. 60
Capacity G.P.M
. WELL TESTS:
Drawdown .o dloe . £, QEECT oo hours 1000 GP.M.
Drawdown w23 £t after e hours 1200 GPM.
USE OF WATER .. Industrial Temp. °F, , 19
SOURCE OF INFORMATION ... GE= bl5
DRILLER or DIGGER
ADDITIONAL DATA: ' ‘
Log ... X_..... Water Level Measurements ................. Chemical Analysis ................... Aquifer Test ...

REMARKS:

State Printing 82315




Owner: E e, /17 elds *.aﬁ%.@mé!;m/;mﬁamm@m Ovner's No. “f*~
Driller: ... === Date Drilled dics .sz, > 32
&W LY o -2 g '~ '
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Owner: /Feyﬁa/o/ m C’m B
Driller: - Date Drilled \1} e
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-mmmmmmmm MULT | mwmwmmgﬁ%
“Sglein Oregon - Well Rgcord -"COUNTY % ST e e
031319 APPLICATION NG 25au
MAILING Gt
OWNER: Reynolds Metals Co. ... ADDRESS:
S CITY AND
LOCATION OF WELL: Owner's No. .. 12 . STATE:
N. E. .
% % Sec. oo T, S, R. W, WM. ‘ |
Bearing and distance from section or subdivision ' S i___ |
corner i !
H t
t !
i |
| |
' ]
.-_-..1.-—--—_-----:._._--
Altitude at well ...28 i
l
TYPE OF WELL: . Drilled pate Constructed — I
Depth drilled ..__615 Depth cased 590, Section e -
CASING RECORD:
20-12 inch
FINISH:
AQUIFERS: Sand, Gravel, Troutdale Formation, from 156 to 187
Sand, Troutdale Formation, from 230 to 234
Sand, Gravel, Troutdale Formation, from 507 to 577
WATER LEVEL: .
‘ 23 feet below land surface, September, 1949
PUMPING EQUIPMENT: Type Turbine HP: oo
' Capacity ... 1,200 GPM.
WELL TESTS:
Drawdown ...... ft. after e .. hours GPM.
Drawdown ..eeeceeseeerercereee It 80 comoeeeeneeneeee.... hours GPM.
USE OF WATER ....Industrial Temp. °F. , 19
SOURCE OF INFORMATION .USGS
DRILLER or DIGGER
Aﬂﬂ:ﬂﬂONAJ,qunA.
Log ...2. ... Water Level Measurements ............... Chemical Analysxs ..")( ... Aquifer Test ... ...

REMARKS:

Perforated 512-518, 522.538, 544-555, and 563-578 feet.
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© C UeEpATEENGINEER - - T T e e

Salem, Oregon
Well Log
Ov.;ner: Reynolds Metals Co. Owner’s No. Pw 1z
Driller': R. J. Strasser Drilling Co. VDate Drilled 1949 and 1954
Crama o . P e
Artificial £i11 and zylgnnger_all:mium, :
F411 and soil 0 24 24
Younger alluvium:
Silt and elaw : 24 42 18
Sand, brown b2 _sh 12
Sgnd, fine, gray ‘ sl 143 89
—Sand, coarse, gray some clay 143 156 13
Troutdale Formation:
Sand, coarse, some gravel, water-bearing 156 187 31
Sand and ¢lay, gray 187 230 3
Sand, in part water-bearing 230 23hL L
—Sand and clay, blue 234 265 31
Shale, blue . ‘ 265 28 16
Clay and sand . ‘ 281 305 2l
—Sand, fine with seattered gravel 305 352 74
—Sand and elay, gray 352 361 9
__Shale and sand, black 361 384 23
Clay, brown 384 396 12
Sandstone 396 Lo9 13
Sand and clay. with some gravel 409 Lzo 11
Sand, hard-packed, with some clay : 420 g 26
Clay and gravel 137 uzh | 28
Clay, sandy Ll L8y 13
Sandstone - L87 507 20
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Salem, Oregon

Well Log

” “'State Well No, L
~ County ..
Application No,

Owner: Reyriolds Metals ,C.of‘ Owner’s -No. S
Driller: Date Drilled . -

CHARACTER OF MATERIAL (Feet below !and surface) Thickness

: From To (feet)
Sand and gravel, loose, water-bearing 507 577 70
Gravel, cemented 577 597 20
Sand and_silt 597 606 9
_ Clay, blue, hard 606 615 g




STATE ENGINEER MU STATE WELL NO. Jgflig_zs_eié)
. Salem,Oregon . .. LZT - W%,ll_,_,g?‘.’@d - - COUNTY ..o =Mulbnomah . -
0013586 ‘ APPLICATION NO. GE- 62 _
' MAILING
OWNER: . Reynolds Metals Co. ADDRESS: ...Sundial Rd,
CITY AND
LOCATION OF WELL: Owner's No. 12 STATE: ... Iroutdale, Oregon
. N E. :
SW_ 1 ME 3Sec..23 . T . L X R._3 MW, WM ! !
Bearing and distance from section or subdivision E
corner 29Ul! No & 1719! W, from SE cor, sec. 23 ? a(6) ‘
: , " )
'
| !
, : I 4
Altitude at well ... 28:2" _ g :
- t H
TYPE OF WELL: Drilled Date Constructed .9/13/L9. ! 3
Depth drilled 616! Depth cased 590! Section .23 .

CASING RECORD:
20 inch from O to 1L0 feet
16 inch from 80 to 392 feet
12 inch from O to 590 feet

FINISH:
. Perforated from 1h7 to 187 feet - shut off when well was redrilled on 3/18/5hL
.to 616 feet, Hole backfilled with gravel from 616 to 58k feet. to seal off
fine sand strata from 598 to 607 feet.

AQUIFERS:
WATER LEVEL:
39 feet
PmmG EQUIP%NT: me Peerless’ 3 Stage turbine HP. 6‘0
. Capacity 1 GPM. ,
WELL TESTS: 7 )
Drawdown .. 1% £t after ... hours 1000 GPM.
Drawdown .-......ﬁ...é‘p_.._... £ft. after oeeeeeeeeee hours 1200 . GP.M.
USE OF WATER ... fndustrial Temp. °F, , 19

SOURCE OF INFORMATION ... GR= LhS
DRILLER or DIGGER
ADDITIONAL DATA: .

Log ... X ... Water Level Measurements ............ Chemical Analysis ........cc.... Aquifer Test

REMARKS:

avmsasamtenssvenanns

State Printing  8931%
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STATE ENGINEER MULT ' | STATE WELL No. mL3-23GQ)
Salem, Oregon - B A - W-eu Bl-“e*cord “COUNTY ~. I o S Mulbnondh
G132%7  APPLICATION o, QB_:__)-:E_S@‘_Q:’
OWNER: _Reynolds Metals Co, - ADDRES%: Sundial Rd. 'f
. CITY AND
LOCATION OF WELL: Owner’s No. 13 STATE: Troutdale, Oregon
- N. E -
My NE 3 Sec.. .23 T..1IX,R.3. W WM ! !
Bearing and distance from section or subdivision ;
corner 2839} No & 153k' W. from SE cor. sec. 23 ; &(7)
? o
; i
| !
: 3
Altitude at well .....28.5! ! i
" 1
TYPE OF WELL: Drilled 1Date Constructed .9/9/LT i i
Depth drilled ... 195" Depth cased 195! Section .23
CASING RECORD: '
20 inch from O to 1LO feet
12 inch from 127 to 195 feetb
FINISH:
AQUIFERS:
WATER LEVEL:
105 feet
PUMPING EQUIPMENT: Type ...........be8rless furbine HP. ..M
Capacity 1200 GPM
WELL TESTS:
DrawdoWn cueeeeeeeeeeernenn ft. after e .. hours GPYV
Drawdown .eeeeveercceeeaeeee £, At e hours GPY¥
USE OF WATER Industrial Temp. °F, , 10
SOURCE OF INFORMATION ..GR= Lho
DRILLER or DIGGER
ADDITIONAL DATA: , :
Log ... X ... Water Level Measurements ................. Chemical Analysis .......ccccoom... Aquifer Test «coooeoou.....

REMARKS:

State Printing #5318




Owner’s No.: # 7’3

Date Drilled -3 @27 9 47
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STATE ENGINEER M‘ULT Well I;eccrd STATE WELL No. . 1N/3-23G(8)

- Salem, Orezon’ . -COUNTY - ......=_-_~Multnomah

APPLICATION NO, GR=_L62

OWNER: . Reynolds Metg.g 303. ig ADDRES%: Sundial Rd.
CITY AND
LOCATION OF WELL: Owner'’s No. .1k STATE: Troutdale, Oregon
N. E.
S¥ % NE % Se .23 T _1XR_3 W WM ! !
Bearing and distance from section or subdivision _J: !
corner .2839" No & 1334' W, from SE cor. sec. 23 “; _G(s)§
i 4
HE i
! |
I S R i
Altitude at well ...... 2823 ! {
M 1
TYPE OF WELL: Drilled  Date Constructed .9/29/L9. | f
Depth drilled Ol! Depth cased Sl ! Section oo 23

CASING RECORD:
20 inch from O to 1) feet
12 inch from O +to 6Ll feet

FINISH: .
Perforated from 150 to 189 feet - shut off when well was redrilled to 6li feet.
(7/20/55)
AQUIFERS:
WATER LEVEL:
L9 feet
' PUMPING 'EQUIPMENT: Type . Peerless turbine . HP. .60
Capacity -1180 GP.M. ’
WELL TESTS: ‘
Drawdown ......1990.____. £t APEOr wooioreeeee hours 1050 . GP.M.
Drawdown ...eecevcveveceeee It. after ooeeeoeeereennwn.. iours GPM
USE OF WATER ... Iadustrial Temp. °F. T
SOURCE OF INFORMATION .. GE= Lhd
DRILLER or DIGGER
ADDITIONAL DATA:
Log . & Water Level Measurements ................ Chemical Analysis ... Aquifer Test ...ooeerenneee.

State Printing 29318




~ -.--STATE ENGINEER

StateWell Noiddzy

iz m s @fl l

Koo o

Salem, Oregon County AZp /T8 it
, Application No. G-~ £ &2 .
Well Log
Owner: /?9/ y o lals._ Me fale (o Owner’s No, . I9% 7% l
Driller: ..... S : Date Drilled ~Seanse 2.5 <29
~~ ey o S <
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= - ‘STATE-ENGINEER

i
i

Salem, Oregon

Well Log

e -fsmenﬁeu%ﬁ:f/gf‘ﬁi‘é

e c-__'

T Ry

County (Y.

Apphcatmn No. & f —-

.Ow;nerl:/@///ﬂ /0/5 /8/4/; £

Driller:

Date Drilled

Owner’s No. "é‘ /4 '

(Feet below ‘and surface)

CHARACTER OF MATERIAL

From

To

Thickness
(feet)
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Fz=2 | T2 =z
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STATE ENGINEER STATE WELL NO. _1§/3-
Salem, Oregan MULT. Well‘_r_B_.g_c__o_:dT, - COUNTY#fe o ::Mu{%"gm@

d - Qm- f,:-.;:'(
061312 APPLICATION NO. GR=_L62 '+
OWNER: _Reynolds Metals Co. A.DDRESGS: Sundial Rd, ‘ e
« CITY AND - o
LOCATION OF WELL: Owner’s No. ..._...12 STATE: Troutdale, Oregon
.- N. E.
.SE_ % NE 3 sec..23 T 13X R.3. 30, WM ' !
Bearing and distance from section or subdivision :
corner 296l No & 65h! W, from SE cor. sec. 23 ; u(8)
i e
i i
| i
e .4
Altitude at well ......2825! i i
M 1
TYPE OF WELL: Drilled . Date Constructed .1/30/53. i I

Depth drilled 273! Depth cased o.o....... 202 Section .23 ...

CASING RECORD:

20 inch from O to 242 feet
12 inch from 225 to 275 feet

FINISH:

AQUIFERS:

WATER LEVEL:

Ll feet
PUMPING EQUIPMENT: Type .....Fa. M., Pamona turbine . . P, 15
Capacity 1200 GPM. ‘
WELL TESTS:
Drawdown oeeee... SL . ft after o .. hours 1350 GCPM.
Drawdown cceecoeccecensconnes £ 8E88T s hours , GPM.
USE OF WATER _.Industrial Temp. °F. ' , 19

SOURCE OF INFORMATION ...GR= Lh5

DRILLER or DIGGER

ADDITIONAL DATA:
Log S ‘Water Level Measurements ......c......... Chemical Analysis ....coeueeeen.. Agquifer Test .ocoeeeeenn

State Printing 89318




- STATE ENGINEER

Salem, Oregon

Well Log

" State W o %‘14, Sk
CountyM Py / Jc

Application No. G - 4 &z

owner: /T2, p. 4 ol e Fals. Co. Owner's No. .. 7= /.S
Driller: Date Drilled 42427 3. 'S,
M@L&Lﬁeﬂr /—/';rg/— o( & S
Se ”afy o /c:./l/ 5 /& //
Harod pacleo sScirs’ / & 45 =22
N/ 45 S T yx;
o rd pacted Sxird’ S T 27 | /2
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[P TV I T I I
NOTICE TO WATER WELL CONTRACTORS oy 4| ?j E N
The original and firstcopy.. .., . r
-of this:report are to be wUV. 9y 1967 "4
filed with the ...
Aanat
R

STATE ENGINEER, SALEM, O EGO)‘.Q_S’I;’; EN@?NEE

”e ‘
WELY, REPORT MULT
STATE OF OREGON
m’luse type or print)

g - d
/1»;/‘8-23 gfa

0{3 1313 State Well No.

el ompletion, =i GREGORpo not write above tais unz 278) state Permst vo. &= 3453
(1) OWNER: .| av vocaTioN oF WELL: |
Name 2'74&‘}/ n/ O [ S /45 7»‘?’ LS é} County 0.{.7': ‘ Driller's well number ?/?/ éO
Address RO I DALLE, =, NO. b A SE v SE 3y section 23 T /A r 3E WAL
(2) TYPE OF WORK (check): Bearing and distance {rom section or subdivision comer
New Well Deepening [J Reconditioning [3 Abandon O
If abandonment, describe material and procedurs in Item 12, ,

: : PFrEED T

(8) TYPE OF WELL: | (4) PROPOSED USE (check): | (y2) WELL LOG:  piameter of #24 betow cosing - gt ..
Cable Jetted 3 Domestic [ Industrial X Municipal O | pepth ariliea 3 72 . Deépth of completed well AT &
X”J:ug Bored [T Irrigation [ Test Well [0 Other [m} -

Formation: Describe color, texture, grain size and structure of materials;

o y d sh thickn nd of each stratum d aquif d,
~s CASING INST. LED: Threaded [1  Welded % ' :rinth atczsst one e::u_ayn tox?:?:: chu:;e of iomati::. g:par:r e::;‘eg‘a:ge
..1 ...... W Diam, from e -.. It. t0 -...9:.1? #H, Gage .- :.3,?.. in position of Static Water Level as drilling proceeds. Note drilling rates.
..J.ff?...«" Diam, from ......N..Q..,.... £t to .@1m ft. Gage “34‘..{“ MATERIAL From To SWL
............... * Dlam. from 1t. to ., Gage .o %P -50 pra s} Z-

PERFORATIONS: ’ . GRE: _SALD z| &
o Perforated? [ Yes Af No. e s SRS VA
pe of perforator used
Size of perforations in. by in, —‘%Ag SLLT /3
- * RE FILT /7 | 55—
srrssescasmermensenenneee. PerloTations from 2%, to 2%, Mupny SAVD S22 79
smseremsescessnse PerOTations from % to 2%, - STALYD ZF | SO
............... . perforations from . to .. -#. GREy TAD SonME G/%L Pl /‘[7
..................... perforations from . to . Ay SO\ 1A sP
— perforations from &% to £ (SO CRAVEL N P
{ JCREENS: ell screen msug:,'r M’Yeg I No F f/f 384 ’:ﬁ”b 5/:',7- L‘;g ig
Manufacturer's Name Ot A5 - 4
Tpe s ST AL RIS 5. TR otii Vo, A5 BT | — LT Cltly” FEFN 27T
r= V2 772 SALL ARVO S 7- 278 290
Diam. 4. %=... Siot size L5 Set from t to . ] = o S03
Diam. 2. ). Slot size . £.5... Set from .. A5 . to A 3 29
(8) WATER LEVEL: Completed well. _
o g Jevel -/ & 1t below land surtace Date JD/:«]/Q?’
Assesian pressure 1bs. per square inch -Date / 4
(9 WELL TESTS:  pumimmbmommriei
Was a pump test made? [{] Yes [ No If ;;es. by whom? .%' EA 555@. - (
A v Work started 2207~ S 19 & Fcompieteda /O 2- €T

C ey K7€ cal /min. with  ff 2t drawdown atter  /_ brs.

g 0 - /& - / -
- JogoO - Al - Lo -
lailer test gal./min. with 1i. drawdown after hrs,
\rtesian flow g.p.m. Date

‘emperature of water %‘s a chemical analysis made? {J Yes gﬂo

'10) CONSTRUCTION:
Vell seal—Material used /" E M E '(” 7. 6?/2 eo7

‘epth of seal > £t
Hameter of well bore to bottom of seal _—M___, in,

Vere any loose strata cemented oft? [ Ves KNO DePh ceerecciernenn
Yes O No

tain unusable water? ] Yes XNo

drive shoe used?
Hu any strata

ype of water? depth of strata

fethod of sealing strata off

‘as well gravel packed? [J Yes No Size of gravel: e

11274

Date well drilling machine moved off of well ﬂp vV 3

Drilling Machine Operator’s Certifioation:

This well was constructed under my direct supervision. Mate-
rials used and information reported above are true to my best

— A
Drilling Machine Operator’s License No. .=

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.’

NaME AL SrRAssEr. Lest K6 Lo

(Person, firm or corporation) {Type or print)

Address /IO SE Sor)sET A&d&}'ﬁz’n&x@;ﬁgg—.

L, A g2

{(Water Well Contractor)

[Signed]_«~

ravel pl d from 1t. to £t.

/UOJ Z’g 19..6712.

Contractor’s License No. / ﬁ Date

{USE ADDITIONAL SHEETS IF NECESSARY)

—




u
R

WELL LOG, WELL #16

Well Log: Backfilled to 279 ft. Depth drilled 303 ft. Depth
of completed well 279 ft.

Material From To
'Top Soil 0 2
Grey Sand 2 6
Brown Sand 6 13
Blue Silt . 13 17
Gfey Silt 17 52
Muddy Sand | 52 79
Packed Sand 79 102
Grey Sand, Some Gravel 102 147
Water Bearing Sand 147 191
(some gravel)
Fine Sand and Silt 191 253
_ Sand, Silt and Gravel 353 269
Silty Clay . 269 278
Sand and S{lt 278 290
Sand, Silt, Some Gravel 260 303

Work started Sept. 5, 1967. Completed Nov. 2, 1967.
Date well drilling machine moved off of well, Nov. 3, 1967.

Johnson screend, stainless steel, 15 slot. 12" dia. 15 slots set
from 151' to 192'., 12" dia. 15 slots set from 256' toc 269°,

JUN241985 .

A-11161




NOTICE TO WATER WELL CONTRACTOR

‘%“%mwmmom_ | MU{_T,, ~~';:-:;‘ .

Te original gnd ﬂr;t‘r copy £\
_~= oFf thix n!port are
filed with the ) ATE OF OREGON

STATE ENGINEER, SALEM, gﬂ % ‘\g \A {Please type or print) 9 U 1 "? ié-u‘e Wen'No "

“‘h‘;’:&‘”@*;‘:‘u‘:n_ Q\)\ S e S@\ (RA not write above thls line) State Permit No. it
< P <% - ‘ -

(1) OWNER: 6 (11) LOCATION OF WELL: -

Name /?é'}//}lp&ﬁj /%\ FF7TCS (él County ”&'L 7 Driller's well number .5%' LI

saress  FROUTIE, DR NO.\T PE 4w Shysection 231 /W n ZE wu

(2) TYPE OF WORK ( che ck): Bearing and distance from section or subdivision corner

New Well Deepening O Reconditioning OO Abandon O

It abandonment, describe material and procedure in Ifem 12
(3) TYPE OF WELL: | (4) PROPOSED USE (check):

tame B Jeea O Domestic O Industrial (X Muntcipal O
Dug 0 Bored O Irrigation [ Test Well [J Other [m]

\f + CASING INSTALLED:  muresded 0 Wetdea )
2{ ~ Diam. from O 0. 63 4 Gage 225
__L?ﬂnum.rxom Ottt _L72 4 Gage 2330

j,’ ”Dmmmj&““”%& Gage S
- 35D

¢ ~PERFORATIONS, ae

Perforated? [] Yes W'uo
‘lype of perforator used

Size of perforations in. by in.
perforations from £t to I
perforations from £t to £t
perforations from tt. to 1.
perfarations from % to £t
i emeeeeenes PETTOTRUONDS frOom .
(7) SCREENS: Well screen {nstalled? ﬁ&a O No
Manutacturer's Name _ LA O 2 JOHAS
Type ,.imaéﬁés Mode! No. —
Diam. ,.:’a_. Slot size Set from 7 ?'0 it to 7 £t

Dism. /%=, Slot size Lo Set from . AFO. 1t to JOD.. £t

(8) WATER LEVEL: Completed well,
Static level 20 #t. below land surface Date g[’( /G g
" 1bs. per aquare inch Date

~ sian pressure-

Drawdown iz amaunt water level iz

(8) WELL TESTS: iowered below static level

Was a pump test made? Y Yes ] No If yes, by whom?

Sri2gssER

(12) WELL LOG: Diameter of well bel ing
Depth drilled 3/  ft Depth of completed well S/ O 1t

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and squifer penetrated,
with at least one entry for each change of formation. Report each change
in position of Static Water Level as drilling proceeds. Note drilling rates.

MATERIAL From To SWL.

.'geawd SAAO o | 32—

W Bio Ao Gory Speh 32, I
Lit G 7 (Go&y SEAO AR R4
o Soer| &/ | &F
_ CwEy SAD Pro ey | e | T3
Prcero Gres Sps | 72 | 7
Froeg  SAMD | F£| fOE

_ _FPrarren Geeyr SHNMNO | JO6| 148
BREy o0 Brovlld SEa0 | /YE| feo
L tOBTERZ BEARING SARNVD | Jtol 168
WRTER2 GO s SHn 0 .
Pone Frr& Godmse. f62) 23/
SEAD SIME GRriEL 234 | A
Mg,ﬁ% Seme Gravec | 290\ 280
L rEe GERRMIG SH+Pp,

Srmie PAmiover IF (Frosiel 250 370

mear/& qp Efm with ) St drawdown after /%m

Baller test gal/min. with hrs.

£t. drawdown afier’

Artesian flow
(]

Temperature of water ‘s/f[ Was & chemical analysis made? [J Yes ‘wNo

(16) CONSTRUCTION:
Well seal—Material used ...
Depth of seal &
Diameter of well bore to bottom of seal w252 in,
Were any loose strata cemented off? [} Yes
Was & drive shoe uzed? Yes O No

Did any'strata contain unusable water? [] Yes dNo
Type of water? depth of strata
Method of sealing strata off

Was well gravel packed? [] Yes No  Size of gravel:

£.p.m. Date

7 f?’@da?"

_~ e e e . PR o

Work started g 2S94 Completed Ll 59 13€5
Date well drilling machine. moved off of well zﬁ’g,?r’ J 1864

Drilling Machine Operator's Certifieation:

This well was constructed under my direct supervision. Mate-
rials d information reported above are true to my best

behe:n.g M Date 1.9.1.“. ....... L 1000

{Signed] . J2vN
&Y

Drilling Machine Operator’s License No.

‘Water Well Confractor's Certification:

This well was drilled under my jurisdiction and this report is
true to the ? of my knowledge and belief. (
o

NAME LS TRAZISELR s /G

firm or eor {Iype or print}

Address ?7/0 SE. jbxf;/zf/ax/t ﬁ,erusw’o o4

oot o —F Pz

(Water Well Contractor)

A_/ﬂ Date\ 5—507-' :f/é_f

Contractor's License No.




WELL LOG, WELL #17

Well Log: Depth drilled 310 ft. Depth of completed well 310 ft.

Material From To
Brown Sand | 0 ' 22
Fine.Blue and Grey‘Sand 22 ' 43
Light Grey Sand 43 61
Hard Packed Grey Sand 61 64
Grey Sand and Clay 64 73
Hard Packed Grey Sand 73 94
BluelSand 9 ] 106
Pgcked Grey Sand 106 148
Grey and Brown Sand 148 160
Water Bearing Sand 160 168
Water Bearing Sand and 168 231

Fine Gravel

Sand, Some Gravel 231 240
Sand, Silt, Some Gravel 240 - 280
Water Beariné S#nd, Small, =~ 280 ) | 310

amount of Gravel

Work started June 24, 1969, Completed Aug. 29, 1969. Date
well drilling machine moved off of well, Sept. 3, 1969.

Johnson screens, stainless steel, 12" dia., 14 slots set from 170' to 207",

12" dia., 16 slots set from 221' to 238°
12" dia., 16 slots set from 280' to 300"

JUN241985 .

-




NOTICE TO WATER WELL CONTRA

o | JTheoriginal wna tumoory R W‘ELL REPORT . MULT et e
T mg’ed 'ﬁh *h:o . R E&Q?-Eél‘;? OF. OREGON - Sutc Well No. J / 3- 13 bA

S?A’I'E ENGINEER, SALEM, OR:;;GON $7310 (Pluse type or pm)—s '}‘ }' 5

within 30 cays trom the date STATE ENGHNEER o State Permit N, :

SALEM. OREGON - , (s Do 78)

) OWNER: (11) LOCATION OF WELL:
Name ﬁf_j/ AL s MZ’ 7 LS é County /‘{ (&% Driller’s well number ({2 5[{ .
Address S OLT /D /HLE ) OzE DE vy R4/ v secton 23 1. LA R 3& W,
(2) TYPE OF WORK (che ck): Bearing and distance from section or subdivision corner
New Well K Deepening [ Reconditioning {3 Abandon O T %
1¢ abandonment, describe material and procedure in Item 12 IO ;
gﬁt)‘gYPE gtﬁe?g]"l‘: (4) PROPOSED USE (cheCk): (12) WELL LOG: Diameter of well below casmég’?f@jﬁ?a
Catle Jetted 0 Domestie 0, Industrial Ji{ Municipal O Depth drilied 3O #t. Depth of completed well F70O  ft.

W 0D Bored O Irrigation [J Test Well [J Other 0

Formation: Describe color, teXture, grain size and siructure of materials:
‘5) CASING INSTALLED: Thread d O Welded 5 and show thickness and nature of each stratum and aquifer pensetrated,
30...

with at jeast one entry for each change of formation. Report each change
uJoZ: Diam. from & 1®t. to / ft, Gage in position of Static Water Level as drilling proceeds. Note drilling rates.

......./ » Diam. from ........, dg.... I 10 e $E, GREE e MATERIAL From To SWL
j/ 7 Diam. £50M ... gy ve.- It t0 .....Rygm.tt Glge.,.l-.m - &0.&01/ J/?A’JP oz

) PERFORATIONS: Pertorated? O Yes }(No. SPVO MO Sre7= g 1/%0
Type of perforator used ‘;'pr PRrtE_CEAIEL /O0| 45O
Size of perforations in. by in. ;{)ﬁfgx& £M2M4 ; 4 /g ’;ig

' . D SompE GeRIEs | /S O
rrrvesesssmrmneremnsenenneess PpECfOrations from 1ft. to 1®t. _5 ',9 w /9 D S‘; —r— /ﬂ o 3 o
[, perforations from I to £, 20 Hr)D 5_ A ;& 2 o
msars st sansbosbastsens perforations from 1%, to . ; o _;_ 5 P 30 a
mesremesssssnssnsanssensstrese perforations from %, to 1.
....................... perforations from £, to 1.
SCREENS: Well screen ed? 'R'Yes O No

Manufacturer's Name UDE.  Jor S0 A

Type 5 Yl xdd HLLESS -5.7 'E‘Eze&odel NO. reeccermessmsmmeasmesesssmsmreres

Diam. .../ 2 Stot size ..L.5. Set trom .. AL 1t 10 _LEF.
M. ol RSlot size .. L5 Set trom R #t to BB 2

{8) WATER LEVEL: Completed well.

ic level yd £t. below land surface Date é’ &/70
Artesian pressure Ibs, per square inch Date

(9 WELL TESTS: Drawdown is amount water level is

lowered below static level
Was & pump test made?%‘!es {3 No If yes, by whom? j T ;B-SSQ -
4 06?@ gal./min. with 3{ 2t. drawdown atter /7  hrs. Work startedj 2L ;—0 il 7 O Completed CNE /1870

. f00 - 26 - . L - Date well drilling machine moved off of well g/ viE Il w70
- S¥¢e - /7 . //o_ - | Drilling Machine Operator’s Certification:
: This weli was constructed under my direct supervision. Mate-
Bailer test gal./min. with ft. drawdown after hrs.‘ rials used @id information, reported above are true to my best
Artesian flow g.p.m. Date knowledge d belx
Temperature of water 4/5/ aWas a chemical analysis made? [J Yes K No | [Signed] Date .____.. } .......
— “"' t D M:ch!ne QOperator}
{16) CONSTRUCTION: < < < _S@
, -~ Drilling Machine {perator's License No.
Well seal--Material use ﬁﬁ: ({EME 7 C‘/: Y d
Depth of seal ..., £ 208 AL o2 O F7~ t. | Water Well Contractor’s Certitication:
Diameter of well bore to bottom of seal ..Z.&. A2 éo . m-ngcﬁs t}‘:,e% v&;z:\sfdx'illt?kcll1 un{ig my %uns':}it;tmn and this report is
e to the best of my knowledge an e:
Were any loose strata cemented off? [ Yes o Depth e g %
" aant W LS NAME . K. ) S7ERASSL72 /p/"tf”@ G
a drive shoe used? Yes (I Neo 4 {Person, firm or corporation} print}
any strata £ ble water? [ Yes Eﬂo

Address IUASE. j&d.sz‘?’{ﬁdﬁ B Lren OFs

Type of water? depth of strats : W Zﬂ%
Method of sealing strata off [Signed; = Jra o

Was well gravel packed? [J Yes ﬁvo Size of gravel: .o —— (Water Well Contractor)
¥
Zravel placed from . to £t Contractor’s License No. ‘/Q Date &ﬁffl‘s.‘:m, 1907

{USE ADDITIONAL SHEETS IF NECESSARY)

”—_-__“



WELL LOG, WELL #18

Well Log: Dépth drilled 300 ££. Depth of completed well 270 ft.

Material _From To
Brown Sand 0 l ' 8
Sand and Silt 8 100
Sane, Some Gravel 100 150
Water Bearing Sand 150 180
Sand, Some Gravel 180 190
Sand and Silt ° 190 230
Sa;td .and Gravel 230 260
Packed Sandy Silt ' 260 300

Work started April 20, 1970. Completed June 11, 1970.
Date well drilling machine moved off of well June 11, 1970.

Johnson Screens, stainless steel. 12'"-dja. 1S slots set from
148 to 189 ' and from 229' to 260°'.

JUN 241985 M

A-11163




T T R T I I T R A P P A I I —————— /"

[, 5%
b~

it
A
Ay T

> i

g
ek

A,

;.

auite

- R

et

v

X3

E
* e

‘9
R
e ]
R SIE D) .
bl R
e e ‘»
e f




s
l /
s
<
' A)

N. E
8By NByse.Z .T..1 &R.I.K, WM

AUG 38 'S4 B:11l FROM E AND E SEATTLE PRGE . Q@82

STATE ENGINEER

ATE EN MULT Well Record (s:ga'rz WELL gg WIN/3w22E ..
g :em__ ”~ €9 " UI; I Y ———csens m _____
. 0513C B ar 1ss9 APPLICATION NO. _GR~_14/43.
OWNER: ....(0) (6) ! ADDRESS: ._.."7 7

CITY AND (b) (6)
LOCATION OF WELL: Owner's No. ..__#6 STATE:

Bearing and distance fronr saction or subdivision

.......

Altitude at well 26t

Fnese B

TYPE OF WELL: 2rilled  Date Constructed .. 1350 ..
Depth drilled 2007 Depth cased .....2001

CASING RECORD:

18° from O to 140 f%.
iz2" from 119 to 200 ft.

p———
—

FINISH:
Pen_‘crated from 119 to 200 ft.

AQUIFERS:
WATER LEVEL:
17t
" PUMPING EQUIPMENT: Type ..Peerless fixrbkina : HP. 75
Capacity ......3290 GP.M. . ,
WELL TESTS:
Drawdown ... 5 - foafter e, -hours 1200 o GPN
Drawdown ........... i LS . after oo hours 1500 . GPXN
USE OF WATER .Dofe, IEFEAI6n & Minur,” Temp. °F. , 19,
SOURCE OF INFORMATION ..GR.Recard

DRILLER or DIGGER
ADDITIONAL DATA:

Log ... Water Level Measurements ................. Chemical Analysis

e vrireemne. Chemical Analysis ..o, Aquifer Test ...
REMARKS: Irrigation of 170 acres.
log: Top soil & yellow clay 0 to 16 ft.
Yellow sand 16 to 27 £t, s
Blue quicksand 27 to 49 ft. oM
Fine gray sard 49 to 82 £t. ¢ ve¥ .
Brown silt ' 82 to 94 ft. 1 ‘&9’;’.
Fine gray samd - gray clay binder 9% to 136 ft. N £
Coarse sand - =mall gravel - gray clay binder 136 to 158 ft. &Y
Coarse =ard - sm217 ovaonl - mstar hoemiase A 1. O oS b‘




RUG 38 '384 B8:1l2 FROM E AND E SERTTLE 7 PAGE .BG4

NOTWE 10 Y Aasthn v luei st il e . I/ ,7
iginal and first copy of this report . 7
BUEHEEEE ey
WATER RESOURCES DEPARTMENT. Co ' STATE OF O MUL State Well No. .| < ex
SALEM. OREGON 9310 - (Please type or pifint) > £ £ -
ithin 30 days from the date .- it P! .
T ot wall completion. (Do not write sbove oS {, s Z 5 3. tate Permit No 5
(1) OWNER: R (10)COCATION OF WELL:
wame () (©6) County Multnohmah Driller's well Aumber
Adaress + SH 4 S¥W ysecuon 8% 1 1IN g 3E L wa

Besring snd distance from section or subdivision corner

(2) TYPE OF WORK (check):

New Wel XX Deepening ]  Reconditioning 3 Absndon O
If abandonment. deseribe material and procedure in tem 12,

(11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was first found 20 o
’é;’;??’ g ?::::;‘ g Domestic  B%mdustrial [ Municipai [ Stauc Jevel 25 £t. below land surface. Dated2~19-79
Drg O Bored O Irrigation [J Test Well {J Other O | Artesian presvure 1bs. per square inch. Date
s CASING INSTALLED: Tygcea T Welaed g€ (12) WELL LOG:  piameter of well below casing ._&_._...
“'"'13'-- from "t :: :’8‘ Depma arilled 23 1. Depth of completed well 233 2.
‘:‘:‘:’”. 2:: : :: o G::: ........ ™ Formation: Describe coler, texture. grain size and structure of materials:

and show thicknees and nature of each stratum and aguifer penetrated,
with at least one entry for each change of formation, Report each change in

1wy PERFORATIONS: Perforated? [J Yes XX No. position of Sutic Water Level and indicate principal watst-bearing strats.
Type ot perforator used MATERIAL | ¥room To SWIL
-Siz2e of perforations in. by in. mucIEy sand Q e
— e PEFIOTRtioNY from . w® =8 mud(y sand & ciay 16 30
.............. .. perforations from £t 1o .3 sand, water 30 5
e DPETL Zom e« | S30d, woOd, Water 851 100
{(7) SCREENS: Well soreen (nstalied? XX Yer {3 No sand, water 135 120
Manutacturer's Name . OP Johnson sand & vater some <ilt 18 | 22| 23
Type —Stainless. Moded No, —— .. | S3nd & gravel  water 222
Diam 6. sotsize .. 15 St mom . 228 n .. n
Diam. ....ee... SlOT 2120 ... Set fram £t to .
(8) WELL TESTS:. Prowdown it amoumm water level is ‘
Was a pump test made? [J Yes “TrNo If yes, by whom? f Nl oY Sip X wmigwm
v 6D gelymin with () f drawdown after hrs. L 5-133_‘./_'5 R EAE
= ' ' TS
- - . - - P AT LS bt T <
Bailer tent  £0 gal/min, with Q fo drewdown ater 1 hre T P
Artegian flow £.p.mn. T
<TaRUre of water Depth artesian flow encountered ... fl. | Work started  12-14 19 70 Completed  12-1G 1979
(9) CONSTRUCTION: - Date weli drﬂling machine moved off of well 12.19- i 79
o)l gseal—Material used cement PO o pirnnie | DTIHIDE Mschine Operstor’s Certification:
1l sedied from land surface o 1 o 18 . ( .t M atg,?gsh Zigdwﬁdezum;unﬁnugg rtr:g :hi:ve:ta:eug;:vsig
tcter of well bore to bottom of gesl ...=Y . ) best Knowledge and heii
seter of wel] bore below sesl . Y . in [Signed] A Date 12-20 .;9,29,
‘er of sacks of cement used in wcll peat .o, 9.. sacks &/ (Drfing Machine Sparator) su1
vas eement grout placed? .. Drilling Machine Operator's License No. e srrias

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
e s s s ~ | tfue to the best of my knowledge and belief

drive thoe used? ) Yes (] No Plugs ... Size: locatioh ... £2. Name Hansen Drining Co., Inec.

¥ Sirala contalm unusable witer? [ Yes T3 Ns {Person, firm or corparation) (Type or priat)

= = Add 6711 NZ 5§th Ave, Vancouver, WA.

4 water? depth of strata

&1) of sesling =xrata off

1
EFYT pitrs
{Signed} .- g LT 3
Fai, - A~ "~

B:EER grave] packed? [ Yez OF No Size Of ETAVELT ..vveoseericeneeecssiecennens !
~




N OTRENT oINS
AUG 3@ *94 B:11 FROM E AND E SEATTLE al e
lA' Gohesnbm Sebn cond
OTICE TO WATEIR WELL CONTRACTOR . .
e - é -\ C
ot this repors are tove. o 7 T wmm*wm REPORT =~ S Eewel CO.
f{led with the : oLt e - <

STATE ENGINEER. SALEM. OREGON 97310
mmmaoaaysn-um the date "™ .
of vcu ecompietion.

. -

L. oL 0 .:"

>

. STATE OF OREGON

(Plesoe 3ype of print) |
(De noL~ wr!te sbove this line)

State Well No. /N/B /4
‘MULT .

A N

&xe Permit No.

l‘, o<b> )

Name

ddres )
‘2) TYPE OF WORK (check):

New Well [~  Deepening (I Reconditioning )
abandonment, describe material and precedure in Item 12.
3) TYPE OF WELL: | (4) PROPQ, USE (check):
Rotary (0 . Drivan {3 stic

Cable Jetted O3
Bored (0

Abandon 3

Irrigaticn ([0 Test Well [0 Other

= o
[a, CASING INSTALLED:

Threaded () Welded Bl |

l‘ ........ - Diam. from . C’

...~ Diam. from ...

NI « O - RV £t GOge e

«-». £ ERFORATIONS: Pertorated?’ ) Yé’.ﬁ/x;.
.Bxe of perforator used :'{ :
Bize of perorations m. by 3
pert i from

perforations from
.. perforations from

perforats from
perforations from

.

papnnp

Industrial  Munieipal {J

- 3 m,l..'Ld . Gage ,a.gi‘.”

041252
(1} LOCATION OF WELL:

Coun Driller's well number 7 { 7= 5! 7
- —p~
¥ ¥ Section } 2/ T. [ 72 R. 3 F~ wm/
Bearing ind distance from section ot subdivision cormer
(12) WELL I.‘OG: « Disreter of well below cazing £
Depth drilied [ 2 -7 ft. Depth of completed well '/ 2 7 fr.

FPormaticn: Describe color, texture. gratn size and structure of materisis:
and zshow thickmess and nsture of each stratum ané aquifer penetrated.
with at least one entry for cach change of formsation. Report each change
in peosition of Statie Water Leave]l as drilling proceeds. Note drilling rates

SWL

l: ) SCREENS:

Manutacturer,

f E Se!m./_é.in.to _LJMn
fam. .6 ........ Siot size . /Q set zrom LGR.L.. 1 1o Lol &
) WATER LEVEL: Cbmpleted well,

'5 1 1. below lana surface Date Mgy /L_

Arwcsian pressurc Ibe: per square inch Date .

level
E

g
. Drawdown is amount water lcvel is
) WELL TESTS: lowezed below static level
az a pump test made? [} Yes ] No 1If yes. by whom?
, . - gal./min. with 2%, drawdewn after hrs.

/ ¢ ... fgsl/min. with 1§ & drawdown after J. hrs.
4 g :

Batfler test

Psum How g.p.m. Date
mperature of water, @ o) Was a chemical analysis made? [J Yes (] No

0) CONSTRUCTION :

el eal—Material use éﬂ LON L 2.
pth of seal 10 L TN SRV 1 X
Diameter of weil bore to botm of seal ... 1 Q_-..“..._ tn.

ere any loose Strata cemented off? O Yee I Ko

2 drive ghoc used? p’!es Q Ne
1ud any strata contain unusable water? () Yes G@-¥o
pe of water?

 DEPD. eereererromreenn

depth of strata’

thod of sealing strats off

Was well grave] paoked? ﬂ Yes v(e

Size of gravel; ...

LY
g

[ B
o

Work started

134 7 Completed Ajgyr 4O

Date well drilling rmachine moved off of well w 12

963

19 é r 4
Drilling Machine Owenﬁ;r's Certification:

This well was constructed under my direct supervision. Mate-
rials used and information reported above are true to my best

knowledge and belief.
ate i, 19.6.7

227

..............

Drilling Machine Operator’s License No.

.....

Water Well Contractor’s Certification:
This well was drilled under my jurisdiction and this report is

true to the best of my knowlcdge and belief. s
NAME % e S.....ddesd L 71;,,1 Sy .,..f,.
Vjod. sTene. . GDrege ..

[Signed] X

(Water Well Contractér)
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Quality Assurance Sampling Plan




OUl Quality Assurance Sampling Plan for:
Reynolds Metals Facility
Troutdale, Oregon

1.0 Background

The Reynolds Metals Facility is a primary aluminum reduction plant that has operated on
an 80-acre site outside Troutdale, Oregon since 1942. To address the complex nature of
this site with multiple production processes, waste streams, and disposal practices, the site
has been divided into operable units (OUs) based on media, waste source type, and site
geographical location. OU 1 encompasses the south and east potliner disposal areas, the
cryolite pond, the facility scrapyard, the wetlands area, the north industrial landfill, and
the parking lot. The media of concern include surface soil, subsurface soil, surface water,

sediment, and groundwater.

The types of activities at this site that contributed to the wastes of concem to the
Environmental Protection Agency’s (EPA’s) on-scene cobrdinator (OSC) include:
reduction of alumina to aluminum metal and associated production processes; onsite
disposal of potliners (carbon-lined reduction cells, a ﬁsted hazardous waste with waste
identification number KOSS)‘and other production waste streams; the alleged use of

- potﬁnem as a fill material in the construction of the facility parking lot; the alleged

storage/disposal of pdiychlorinated biphenyl '(PCB)-i:ontanﬁnated debris in the potliner
disposal area; the recovery of cryolite in the cryolite recovery pond; and the release of
free elemental mercury and other potentially hazardous substances from facility equipment
discarded at the onsite scrapyard.

The major soil contaminants identified in Reynolds Metals facility soil and summarized in
the Site Inspection Prioritization (SIP) report (PRC 1993) are listed in Table 1. The
concentrations are of concern because they are elevated above background sample levels
and/or risk-based concentrations established by the State of Oregon and EPA (E & E

1994). PCBs are also a contaminant of concern based on extensive historical use of
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electrical equipment that contains PCB oils. Although in a previous investigation
different media were sampled for PCBs, all of the analytical data were rejected because
of organic interferences, hence, there is no PCB information available for the site.

Table 1
Constituents and Concentrations of Concern in Seil

Concentration
Constituent (mg/kg)
Total polynucleér aromaiic hydr(;carbcr)nsr 4,071
Aluminum 322,000 ﬁ
Copper ) 8,‘7'70
Cyanide | {516
Fluoride 137,000

Notes
1. Data from the SIP Report (PRC 1993)

2. mg/kg = milligrams per kilogram

The site is located north of the City of Troutdale, in Multnomah County, Oregon (see
Figure 1). The nearest residences are located 0.5 mile to the south. Significant
environments in the proximity of the site include wetlands located directly adjacent to the
south side of the facility and Company Lake with associated wetlands directly north of

the facility. Other significant environments include the Sandy River 0.25 mile east of the
facility and the Columbia River 0.75 mile to the north.

2.0 Project Objectives

As this site may pose an imminent and substantial threat to public health and/or the
environment, time considerations are a significant factor in the design and execution of

this plan. The objectives of the proposed field activities are to:
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Determine if potliners and other wastes are present in the south or east
potliner disposal area, the cryolite pond, beneath the parking lot, in the
north industrial lgndﬁﬂ, or in the south wetlands.

If potliners are found, perform an extent of contamination (EOC) in the
vertical and horizontél directions. If potliners are not-found, perform a
limited EOC survey of contaminated soil in the south and east potliner

disposal areas, the cryolite pond, and in the parking lot.

Design and install a groundwater monitoring well network and sampling
progiam to determine depth to gmundwatef, hydraulic gradient, and extent
bf shallow groundwater contamination, if present, attributable to past
practices related to potliner disposal or other sources.

~ Conduct an EOC survey of contaminated surface and subsurface soil in the

scrapyard area.

Conduct a reconnaissance of the floodplain area (between the Sandy and
the Columbia Rivers) and othef target areas. . Document suspicious stains,
ground surface features and disturbances and collect grab samples as
ppeded.

Collect groundwater samples from existing onsite production wells for
water quality analysis. Perform quality assurance (QA) level 3 analysis on
Reynolds’ production well number 18 (PW-18) to establish level of
confidence in deep groundwater quality data.

Collect sediment samples from Company Lake near the refractory brick
debris pile on the Corps of Engineers (COE) dike to check for indications
that PCBs may have leaked from capacitors alleged to have been buried in

4 ' August 1, 1994
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the dike. If feasible, conduct a surface geophysical survey in selected areas
in an attempt to locate the site where capacitors were allegedly disposed.

8. Collect sediment/surface water samples from the Company Lake outflow to
the Columbia River to determine if contaminants related to site operations

are present.

The data will be screened against EPA Region 10 Supplemental Risk Assessment
Guidance for Superfund Criteria; EPA Safe Drinking Water Act National Primary and
Secondary Drinking Water Regulations; EPA Region 3 Risk-Based Concentration Table
Values; Oregon Department of Environmental Quality (DEQ) Environmental Cleanup
Rules; Guidelines for the Protection and Management of Aquatic Sediment Quality in
Ontario; State of Wisconsin Guidelines for Maximum Allowable Concentrations of
Contaminants in Great Lake Sediments; and EPA Federal Water Quality Criteria for
Surface Waters; although these criteria ultimately may or may not be applicable or
appropriate for setting cleanup criteria for affected media at this site.

3.0 Quality Assurance Objectives

In accordance with the objectives outlined in Section 2.0, and the QA levels defined by
the EPA (EPA 1990c) the sampling and analyses performed under this sampling effort

will conform to the use and QA criteria summarized in Table 2.
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Table 2
Data Use and Quality Assurance Objectives
Parameter Matrix Intended Data Use QA Objectives

Cyanide Soil, air, sediment, water Assessment, EOC, risk - QA2
determination

TPAH Soil, air, sediment, water Assessment, EOC, risk QA2
determination )

Metals | same same QA2 H

Fluoride same ' same QA2 “

PCBs - same same QA2

Cyanide, metals 1 PW water .Y Bias, ’level of confidence in QA3
laboratory’s performance

4.0 Methodologies
4.1 Samples

All samples will be collected, identified, and handled, and all documentation and chain of
custody procedures will be conducted in accordance with Region 10 Removal Program
guidelines and protocols. The QA Level 2 and 3 QA Requirements and QA 2 Validation
Requirements will be as mandated by EPA guidelines (EPA 1990c). Other operating
procedures that will be used in this sampling effort are generally consistent with those
described in Appendix B of the Technical Assistance Team’s Sampling Plan for the
Reynolds Metals Troutdale Facility (B&E 1994). These include:

Field Logbook Geoprobe Large Bore Sampler SOP

Sample Equipment Decontamination  Sample Documentation

Soil Sampling Waste Pile Sampling

Monitoring Well Installation Surface Water Sampling

Well Development Sediment Sampling

Water Level Measurement General Air Sampling Guidelines

Groundwater Well Sampling Immunoassay Field Screening QA/QC
" Potable Water Sampling . GPS Draft SOP~under development

The equipment listed in Table 3 will be used to obtain samples during the course of this

.project.
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Table 3
Sampling Equipment Description
Matrix Sampling Equipment Fabrication Dedicated
Soil Geoprobe Large Bore Sampler | Steel No
with acetate liner Plastic Yes
Split-spoon sampler Steel No
Bowls and spoons Stainless Steel Yes
Sample Containers Glass Yes
Sediment Ekman Dredge (or equivalent) | Steel No
Bowls and Spoons ' Stainless Steel Yes
Sample Containers Glass Yes
Groundwater Teflon Bailers Teflon plastic No
Submersible pump Stainless Steel No
Sample Containers Glass/Plastic Yes
Surface water Sample Containers Glass/Plastic Yes
Ambient air HIVOL Air Samplers Aluminum No
(as needed) PUFS filters Polyurethane Foam Yes
Quartz Microfibre Yes
Filter Papers Cellulose Acetate Yes

4.2 Sampling Rationale

The anticipated assessment areas for OU 1 are outlined on Figure 2. Several additional

areas have been identified through the initial reconnaissance that will be investigated in

addition to the areas shown on Figure 2. These areas are

The eastern potliner disposal area
The south wetlands |
The industrial landfill

The small cryolite ponds

The sampling and analysis strategy is based on the following rationale.

QUASPB.USR
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General

This section describes the sampling and exploration areas for the Phase 2 soil sampling
effort. Soil sampling with backhoe and hand auger will commence the week of July 17
with one crew. Soil exploration with geoprobe will commence the week of July 25. If
potliners are identified and initial screening indicates that surface geophysical techniques
may be helpful in mapping the extent any identified potliner, as discussed below, the
geophysical survey will commence as soon as schedule permits, either the week of
August 15 or August 22.

Geophysical methods will be considered for use in mapping the vertical and horizontal
extent of the suspected potliner disposal areas. The method which would be used is
electromagnetics, using the EM-61, which can detect contrasts in soil or medium ‘
conductivity at depths up to about 15 feet. Verification sampling would be performed
using hand sampling and geoprobe sampling as discussed below. o

Gebphysical methods will also be considered for use in attempting to locate the allegedly
buried capacitors. A magnetometer will be evaluated for use in scanning the dike
adjacent to the COE dike, the north industrial landfill, the north parking lot, and the
clearing in the woods near the plant outfall which was noted in aerial photographs. The
method may not be effective when in the prolemity of thé BPA power lines.

In general, soil sampling will be pérformed either with stainless steel spoons, acetate lined
Geoprobe sleeves or stainless sfeel hand auger. Spoons will be discarded after each
sample is taken. A new (dedicated) sleeve will be dsed for each geoprobe sample, and
the geomee probe, auger and bac;khoe bucket will be decontaminated between sampling
events or test holes. Where possible, the backhoe bucket and/or auger flight will be
decontaminated by pressure washing into the backhoe pit or auger excavation. .
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For the initial sampling effort, samples will be taken at the intervals discussed below for
the various areas. Samples will be composited vertically, where indicated, and discrete
samples will also be collected. Based on the initial sample results, additional testing of
discrete samples will be conducted. The purpose of compositing the samples is to
perform a broa& survey to determine the horizontal distribution of the various
constituents. If constituents of conc;ef;l for the 'Reynolc:is Metals facility are found in
specific areas, discrete samples may be tested to determine the vertical distribution of the

constituents.
Test pits will be backfilled with the excavated soil after sampling is completed.

Approximately 10 percent of the screened samples (PCB and TPAH) will be tested by
rigorous methods in the laboratory. A complete list of proposed laboratory tests including
methods and numbers of tests will be developed as the project progresses.

This document is intended to be a planning tool, and as éuch, may be revised as the
project progresses and as actual conditions are uncovered in the field. For example, if it
is not possible to penetrate the potliner area with the geoprobe, it may be better to
perform additional exploration with the backhoe. Similarly, if geophysics are not
approbriate for exploration of the potliner disposal area, more backhoe pits may be
employed %o help determine the lateral and vertical EOC.

Potliner Disposal Area

The rationale for exploring and sampling in this area is to determine the lateral and

vertical extent of any remnant potliner and any remnant contamination.
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-Initial exploration:

Dig 11 test pits to native ground (if possible), or to 7.5 feet, or to the
groundwater table.

Sample at surface, 2.5 feet, 5 feet, and 7.5 feet.

Identify potliner visually and confirm with limited laboratory analytical.

- Soil samples will be screened in the laboratory for TPAH, cyanide, and

fluoride.

Selected soil samples will be screened for 13 metals and PCBs.

If potliners are found:

QUASPB.USR

Screen potliner matrix and native soil for electrical resistivity using

conventional hand-held soil resistivity gear.

If contrast in resistance between potliner matrix and native soil is
adequate, plan to determine lateral and vertical extent of contamination
with geophysical methods (EM). '

Do confirmation borings with Gedprobe. Estimate four Geoprobe holes to

a depth of 10 feet, or to the groundwater table. Sample continuously and
test 0-2 foot interval, 2-4 foot interval, 4-6 foot, etc.
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If potliners are not found:

. Do confirmation borings with Geoprobe. Do 8 probes to maximum depth
of 10 feet, or to groundwater table. Sample continuously and test as above.

Cryolite Pond and Small Cryolite Ponds

The rationale for sampling in the cryolite pond area is to determine the lateral and
vertical EOC and potential migration patterns. The following work will be conducted:

. Drill two test holes in the main cfyolite pond using a power auger.
. Drill one test hole in each of two smaller ponds using a hand auger.
. Drill two test holes in native ground adjacent to the main cryolite pond

using a hand auger.

. Take samples at the surface, 2.5-foot depth and the 5-foot depth.

. Perform laboratory screening on composite samples for TPAH, cyanide and
PCB. Perform laboratory t&stmg for fluoride and 13 metals from discrete

- samples from native soil (if encouhiered).

. Make visual estimate of the horizontal extent of cryolite and measure using
survey techniques. J ‘
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Parking Lot
The rationale for sampling in the parking lot is to investigate past allegations that

potliners may have been used as fill for the parking lot. The following work will be
conducted:

. Perform four test probes using the Geoprobe in the parking lot area to a
maximum depth of 7 feet (or to groundwater).

. Take samples from the following depth intervals: 1-3 feet, 3-5 feet, and 5-
7 feet.

. Perform -laboratory screening tests on discrete samples for TPAH, cyanide,
and fluoride. ‘

. Based on the laboratory results, if potliners are indicated, plan additional
’ Geoprobe holes to determine the horizontal and vertical EOC.

Scrapyard -

" The SIP sampling showed elevated: conéentraiioné of TPAH and metals. The rationale for
‘the sampling will be to determine the vertical and horizontal extent of contamination.

. Perform up to 15 backhoe test pits in the scrapyard.
e Take samples from 0-2 foot interval and 2-4 foot.

. Perform laboratory screening on composite samples for TPAH, cyénide,
fluoride and PCBs.
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. Perform laboratory screening for 13 metals on selected samples, primarily

in the area where mercury was cleaned up in 1993.

Eastern Potliner Area

During the groundwater investigations, suséeéted potliner was discovered at the eastern
end of the site. The purpose of investigating in this area is to determine the lateral and
vertical EOC.

. Excavate 8 test pits in the area to a depth of 4 feet or to the groundwater
table.

. Take samples at surface, 2-, and 4-foot depths.

. Perform laboratory screening on composite soil samples for TPAH, cyanide
and fluoride.

. Perform laboratory screening for PCBs and 13 metals on selected samples
+ if the area appears to be a scrapyard.

e If buried potliner is discovered, geophysical methods will be considered |
similar to those discussed above to determine the lateral and vertical EOC.

e  Based on the field inveStigations and laboratory analysis, plan additional
Geoprobe holes or test pits to confirm lateral and vertical EOC.

= South Wetlands

No samples were taken in the south wetlands area during the SIP. Early aerial
photographs indicate that the wetlands area served as a process water discharge pond

QUASPB.USR 14 August 1, 1994
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during the early years of the plant operation. The rationale for sampling in the wetlands
is to determine whether contamination is present (incidence of contamination, or 10C).

Perform 5 hand auger borings to depth of 3 feet.
. Take samples at surface and at the 3-foot depth.

. Perform laboratory screening on composited samples for TPAH, PCB,
cyanide, fluoride, 13 metals, TPH and pesticides.

. Based on the field investigations and laboratory analysis, plan additional
field investigations to determine lateral and vertical EOC.

North Industrial Landfill

Sampling and analysis performed by CH2M HILL in June 1994 in the industrial landfill
east of the road showed elevated levels of PAH and PCB, as well as some asbestos. The

rationale for sampling west of the road is to determine the relative concentration of
constituents in the landfill.

e . Perform eight test pits up‘to 12 feet deep ,(to groundwater or to native
ground). | |

] Take up to three samples per test pit.

. Perform laboratory screening on composite samples for TPAH, PCB, 13
metals, cyanide, fluoride, and asbestos (if indicated).

. Visually determine horizontal extent of landfill and measure using survey

techniques.
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Miscellaneous Sampling Areas

Several additional disturbed areas were noted during initial site reconnaissance activities

- and were sampled. These areas were:

. The stressed-vegetation area south and west of the south potliner area,
Surface samples were taken from this area and tested for cyanide, fluoride,

PCBs, 13 priority pollutant metals and TPAH.

. The sand preload area southwest qf Potline 5 was sampled and tested for
‘cyanide, fluoride, PCBs and TPAH.

Groundwater

Past Work. Detectable concentrations of cyanide and fluoride were detected in
groundwater samples collected by PRC from the onsite deep production wells (PRC
1993). These onsite wells supply the facility with process and drinking water.

A total of eight shallow groundwater monitoring wells were installed by Reynolds Metals
duriizg the Phase 1 groundwater investigation using hollow stem auger drilling techniques.
Monitoring well locations are shown on Figure 3. Monitoring wells were either two or
four inches in diameter, depending on the potential for future use as extraction wells,
should groundwater remediation be required. The locations of the shallow monitoring
were mutually agreed to by Reynolds Metals and EPA on the basis of available
information regarding past practices at the Troutdale facility.

A water level monitoring program was initiated soon after well installation by installing
data loggers and transducers in the Columbia River and in MW-8, -6, and -5. This
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network of continuous groundwater level monitoring will be supplemented by periédic
manual measurements in other monitoring wells at the facility. To improve the
understanding of groundwater hydraulics at the facility, the data logger network may be
adjusted by moving the transducers and loggers to alternative wells.

Ongoing and Future Work. The eight shallow monitoring wells were sampled and
samples analyzed during the week of July 18, ,1994. After the data from this sampling
round has been evaluated, Reynolds Metals will meet with EPA to discuss the results of
the sampling event and the results of the water level monitoring program. The need for
and location of any additional monitoring wells will be established at that time. If
indicated by the data collected during Phase 1 or other information regarding past
practices at the Troutdale facility, additional monitoring wells will be installed using

similar techniques as used for Phase 1 monitoring wells. After their installation, Phase

2 monitoring wells, selected Phase 1 monitoring wells, and selected production wells will
be sampled and the samples analyzed for a list of constituents agreed upon by Reynolds
Metals and EPA. .

The scope of any ongoing, periodic groundwater monitoring program for the facility will
be determined as indicated on the basis of the results of sampling and analysis conducted

during the Phase 1 and Phase 2 monitoring well installation programs.

Sample Analysis. Groundwater samﬁles c'ollected‘ by CH2M HILL for Rejmolds Metals
will be analyzed in the laboratory for total petroleum hydrocarbons (TPH), volatile
organic compounds (VOC), semivolaﬁle organic compounds, plus polynuclear aromatic
hydrocarbons (PAH), PCBs, pesticides, total cyanide (supplemented by a free cyanide
analysis if total cyanide analysis yields detectable concentrations of cyanide), fluoride,
and EPA’s toxic analyte list of 23 metals. Groundwater samples will be analyzed in the
field for temperature, pH, and electrical conductiv'ity.
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Surface Water and Sediments

Reynolds Metals proposes to collect surface water samples at the following locations:

From the outflow from Company Lake before it empties into the Columbia
River to assess the quality of water ﬂqwing into the river from Company
Lake. '

From the Coluinbia‘River near the Company Lake outfall to assess the
water quality in the Columbia River downstream of the Company Lake
discharge. .

From the Columbia River upstream of the Sandy River confluence to

provide background river water quality data.

From the eastern part of Company Lake to assess water quality away from
the main inflow/outflow pattern in Company Lake.

- From Salmon Creek just downstream of the reported connection between

the creek and the plant v@aste water collection ditch to assess possible

‘ iméacts to the creek water quality.

Sediment samples will be collected from the following locationé:

QUASPB.USR

From the Company Lake drainage ditch before it empties into the
Columbia River to assess concentrations of sediments potentially entering
the river.

Two samples from the Columbia River, one east and one west of where the

Company Lake discharge ditch enters the river, to assess sediment
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concentrations near the Company Lake discharge. Two samples will be
collected because of observed backwater flow patterns in the Columbia
River at the Company Lake discharge.

. Two samples from the Columbia River upstream of the Sandy River

confluence to provide background sediment quality data. -

. Five samples from Company Lake, three in the eastern part of the lake to
assess possible effects of the debris pile, one in the middle part of the lake,
and one in the western part of the lake.

. Two samples from Salmon Creek, one just downstream of the possible
connection with the plant waste water collection ditch and one near

Reynolds Metals’ property boundary.

In the SIP effort, all sample results for PCB analyses were qualified as rejected because
of 6rganic interferences. In this investigation, the samples will undérgo a modified

cleanup step in the laboratory in an attempt to obtain acceptable data.

Reconnaissance

Visual reconnaissance on foot and bicycle will be performed in accessible areas of the
wooded -floodplain area between the Columbia and Sandy Rivers. Stained and disturbed
soil locations and unusual ground surface features will be documented. A minimum of

one surface soil or product grab sample will be collected at each suspicious location.

Reconnaissance will be performed on the south and west boundaries of the south wetlands
area with the intent of noting any cross drainages and/or any unmapped influent pipes,
gates, overflows or structures. Any unusual features and/or sample locations which are

noted during the reconnaissance will be marked and subsequently surveyed in.
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In March 1994, 650 tons of soil containing Bunker-C fuel oil was excavated from the
area northeast of the fuel tanks and disposed at the Waste Management facility in
Arlington, Oregon. Diesel contamination was discovered below the excavated oil. Soil
samples were collected and analyzed for TPH, PCBs, Volatile Organic Compounds and
the toxicity characteristic leaching procedure for 8 metals. The oil contamination below
the excavated soil was found to be diesel and heavy oil; no PCBs, VOCs or metals were
detected. ‘

Onsite Production Wells

The five production wells sampled during the EPA’s site investigation will be resampled
and analyzed for the same constituents as monitoring wells. Production well sampling

will occur during'the same sampling effort as the Phase 2 monitoring wells.
Surveying and Geographic Information System

Sample locations and elevations will be determined using standard survey techniques.
Monitoring well elevations will be determined by differential levelling techniques using
the WILD NA2 optical level. Vertical elevations will be referenced to National Geodetic
Vertical Datum (NGVD) and will be accurate to 0.01 foot. A first-order control point has
been identified near the site and the elevation datum has been transferred to the site.

All well locations and soil sample locations and elevations will be surveyed using either a

WILD T1600 total station theodolite with a DI2000 EDM or a Trimble 4000 GPS system.
- Horizontal control has been established using the Trimble 4000 GPS system. Because it is

not possible to survey all locations using GPS because of the tree cover north of the dike,
. some locations will require survey by manual techniques. Horizontal coﬁtrol will be
referenced to State-Plane coordinates.
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All horizontal and vertical coordinates for all wells and sampling locations will be stored

‘in an electronic data package which is compatible with the existing GIS mapping for the
Reynolds Metals Troutdale facility.

Air Sampling

As part of the site-specific health and safety plan, the following air monitoring equipment
will be used during site activities:

. Flame ionization or photojonization organic vapor detector
e Hydrogen cyanide meter

e . Combustible gas meter (invasive activities only)

. Oxygen meter (invasive activities only).

Fugitive dust emissions are not anticipated to be generated during site investigation
activities, with the exception of test pits being excavated by backhoe. Each test pit and
spoils pile will be sprayed with water periodically during excavation if dust is observed.
In the unlikely event it will not be possible to prevent dust migration offsite during test
pit excavation activities because of a combination of dry soil conditions and high wind

velocities, perimeter air monitoring will be instituted.
4.3 Sample Types and Quantities

The proposéd OU 1 assessment aréas, other reconnaissance/assessment areas, the sample
collection activities, the estimated number of samples, and the required QA/QC samples -
for each activity are listed in Table 4.
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Table 4
Sample Locations and Quantities

No. ' No. Laboratory
Composite | Laboratory Composite. | Discrete Discrete -
Area Activity Samples Analysis Samples Analysis Comments

Soil Sampling

Eastern 8 test pits 9 TPAH, PCB, CN 27 TBD

Potliner

Southern 11 test pits 13 TPAH, PCB, F, CN 34 TBD 11 composites analyzed for 13
Potliner ! ) metals
North Landfill | 4 test pits 4 TPAH, PCB, F, CN 10 TBD 3 composites analyzed for 13 metals

SHN

North Landfill | 3 test pits 3 TPAH, PCB,F, CN 9 TBD " 1 2 composites analyzed for 13 metals
EHW

Scrap Yard 15 test pits 13 TPAH 40 TBD 3 composites analyzed for 13 metals

Parking Lot 4 geoprobe 12 TPAH, CN,
holes : PCB

Cryolite Pond 6 hand 4 TPAH, PCB,CN 15 TBD 2 composites anslyzed for fluoride
auger holes ‘

South 5 hand 5 TPAH, PCB,CN, F, 10 TBD
Wetlands auger holes pesticides, TPH

Stressed Veg. | 2band ] - 2 - TPAH, PCB, CN, F, 4 TBD
auger holes | . pesticides, 13 priority
poliutant metals

H Reconnaissance Activities

Soil/Product Estimate 0 0 10 TBD
10

Surface Water/Sediment

Water Company 0 0 5 PAH, PCB,
Lake, . cyanide,
Columbia fluoride,
River, TAL metals
Salmon ‘
Creek
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I Sediment Company 0 12 PAH, PCB,
Lake, qymidc,
l Columbia fluoride,
River, TAL metals
l Salmon i
Creck
I Monitoring Well Installation and Sampling . J‘
Soil 12 o 36 PAH, PCB, Samples screened in laboratory for
boreholes, TPH, TPH, PCB, PAH. Fluoride, metals
l 3 soil cyanide, and cyanide are standard Iaboratory
. samples fluoride, analysis. 10 percent of soil samples
l per TAL metals | will be analyzed for TPH, PCB, and
borehole PAH to confirm data.
l Water 12 wells 0 12 VvOC, sVoC
plus PAiL
’ PCB, TPH,
l pesticides, .
cyanide,
fluoride,
I ‘ TAL metals
: Production Wells i
l Water 5 wells 0 5 VOC, SVOC
plus PAH, .
I ‘ PCB, TPH,
pesticides,
- cyanide,
l - : ' ‘ fluoride,
TAL metals
l ‘I TBD = To be determined
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4.4 Equipment Decontamination

Decontamination procedures will be generally consistent with those described in‘Appendix B of the
Technical Assistance Team’s Sampling Plan for the Reynolds Metals Troutdale Facility (E&E 1994).
Geoprobe rods and drilling auger flights will be decontaminated with a pressure washer or steam cleaner

and‘ then an' dried.
4.5 Investigation-Derived Wastes IDW)

Disposable personnel protective equipment and sampling equipment will be bagged, drummed, labeled, and
left onsite. Purge and decontamination water and drill cuttings will be drummed and left onsite. Field
screening and laboratory waste will be segregated according to waste stream, drummed, and stored onsite.
All IDW remaining onsite will be placed in a secure location until appropriate disposal is arranged.

4.6 Schedule of Activities

The proposed schedule of work is :as follows:

H Activity Anticipated Level of Effort - "

Pre-mobilization, analytical setup 1 week
Site assessment activities 3 weeks
Analytical reporting . 4 weeks
Data validation ’ ‘ 4 weeks
Report generation : 4 weeks

5.0 Quality Assurance/Quality Control Requirements
5.1 Analytical Parameters

The types of analyses required for the satisfactory completion of this project have been
determined by the OSC. Analytical parameters are summarized by sample types and
quantities in Table 5. '
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5.2 Quality Control Measures

Quality control checks for sample collection will be accomplished by a combination of
collocated/replicate samples; background samples; rinsate blank samples; chain-of- '

custody protocols; and laboratory quality assurance.

Quality control measures for laboratory screening will include: collect and field analyze
uncontaminated sample from site matrix to document matrix effect; for each batch of 20
samples, one blind duplicate will be analyzed to document method repeatability; on a
daily basis, one extract spike on a sample previously determined to be below the lowest
test level will be performed and analyzed; on a daily basis, a performance evaluation

sample will be analyzed to document method/operator performance.

At least 10 percent of all of the samples analyzed by laboratory screening methods onsite
will be subrhitted to the analytical laboratory for confirmatory analysis of the field
screened analytes by an EPA-approved laboratory method. Samples submitted for
confirmatory analyses will be selected to represent the response range of the field
analyses (samples that tested below the lowest level, above the upper test level, and if
applicable, between two test levels).

To assess the effectiveness of the decontamination procedures on the Geoprobe large

bore sampler and the drill rig split spoon sampler, a ﬁnal rinsate blank sample will be
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Table §

QA/QC Analysis and Objective Summary

QA/QC !

QUASPB.USR

*=Matrix: S = soil; W = water; O = oil; DS = drummed solids; DL = drummed liquids; TS =
|| tank solids; TL = tank liquids; A = air; SD = sediments; X = other
1=Matrix Spike/Matrix Spike anhcate at a rate of 1 per 10 samples for QA 2 and 1 per 5 samples
for QA 3. For laboratory screening the extract will be spiked. .
2=1 for each sample for QA 2 and QA 3 (otherwise specify NA). PE = Performance Evaluation
Sample—No surrogate required in screening analysis.
3=To be determined at the time that laboratory selection is made.
4=Data Quality Objective for analysis (enter QA 1, QA 2, or QA 3).
FS=Field Screening; ES = Extract Spike; CL = Commercial Laboratory; SOC = Synthenc Organic
Compounds; I0C = Inorganic Compounds; SD = Sediment.

Spikes
. | Analytical Matrix! | Surrogate? | Detect. | DQO%
Matrix. | Parameter | Analytical Method (ref) Limits>
I s TPAH CL—~EPA 8270 SIM 10 ES 10PE - | 10 ppm | QA2
’ SD 414 34 1 ppm )
s CL—EPA 8080 10 ES I0PE | 1ppm | QA2
SD PCBs 33 24 0.5
ppm |
S CL-EPA 335.2 17 10PE | 0.5 QA-2
sD Cyanide 4/4 ‘ NA ppm
0.5
ppm
S CL—EPA 6010 37/37 lppm | QA2
i sp | Metals CL—EPA 7470 NA 0.2
ppm
S% Fluoride CL—EPA 340.2 NA NA 1ppm | QA2
W socC . CL—EPA 8270 SIM 3/3 25 same QA-=2
+ all PAHs ]
. CL—EPA 335.2 3/3 same QA-2
Cyanide C1335.1 Na - QA-3
A Inoreanics CL—EPA 6010A/7000 a5 NA low QA2
ToTE; CL—EPA 8270A, 8310, 140 -cone.
PAHs, PCBs 3/3
TSP 8080 NA NA
FS—field method
Notes: o
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collected from each piece of equipment listed above at least once each day that sampling
is being conducted.

‘5.3 Data Quality Assurance Review

The data validation review of data p#ckages w111 include an evaluation of: the
information provided on the analytical data sheets and required support documentation
for all sample analyses; the supporting sample collection documentation, including chain-
of-custody; and field instrument calibration and/or performance check documentation (if
required by method). The QA réview will also examihe adherence to the procedures as
described in the cited SOPs and the requested analytical methods.

6.0 Deliverables

Laboratory deliverables will be as specified in the Quality Aésurance Objectives Section
(Section 3.0), in ARC/INFO format.

Reynolds Metals’ Project Manager will provide an interim update to the OSC within 2
weeks after the completion of the field work that will include preliminary data tables, a
site map, and a verbal debriefing. ‘ .

The Reynolds Metals Project Manager will provide a site assessment report within 12
weeks of project completion.

T
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7.0 Data Validation l
The data validation requirements for each DQO specified in Table 5 are included in the .
Interim Final Guidance for the Quality Assurance/Quality Control for Removal Activities .
(EPA, 1990c). |
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